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PRELIMINARY. 


The subject of this enquiry was referred to the Indian Tariff 
Board under Governmeut of India Resolution No. 199-T (8) of 
16th July, 1928, which ran as follows: — 

“ The Government of India have received representations from 
Messrs. The Eastern Chemical Company and The Dharamsi Morarji 
Chemical Company requesting that protec¬ 
tion may be extended to the marginally 
noted chemicals. In pursuance of para¬ 
graph 3 of the Resolution of the Govern¬ 
ment of India, Department of Commerce, 
No. 3748, dated the 10th July, 1923, the 
Government of India have decided to refer 
to the Tariff Board for examination these 
representations along with any others of a 
similar' nature which may be brought to its 
notice. 

2. In mating ixs enquiry, the Tariff Board will be guided by 
the pi inciples laid down in the Resolution adopted by the Legisla¬ 
tive Assembly on Eebruary 16th, 1923, and will consider— 

(1) whether the conditions laid down in paragraph 97 of the 

Report of the Indian Fiscal Commission are satisfied in 
each case, 

(2) to what extent, if any, and in respect of what articles, 

or class or description of articles, protection should be 
afforded, and 

(3) how its recommendations, if any, will affect industries 

using these articles. 

3. The removal of the import duties on materials of, industry 
was recommended by the Fiscal Commission and is in accordance 
with the principle of the Resolution adopted by the Legislative 
Assembly on the 16th February, 1923. Chemicals are utilised as 
raw materials in certain Indian industries and the Government 
of India have decided that, along with the question of extending 
protection to the manufacture of particular chemicals, the Tariff 
Board will examine the question of the removal of the import 
duties on those chemicals which are used as materials in Indian 
industries. 

4. Firms or persons interested, who desire that their views 
should be considered by the Tariff Board, should address their repre¬ 
sentations to the Secretary to the Board.” 

On receipt of this Resolution the Board prepared a detailed 
questionnaire and in the follou'ing press communique after explain¬ 
ing the scope of the enquiry invited all interested persons to submit 

( vii ) 


Sulphuric Acid. 
Hydrochloric Acid. 
Nitric Acid. 
Magnesium Sulphate. 
Ferrous Sulphate. 
Potash Alum. 
Aluminium Sulphate- 
Sodium Sulphide. 
Zinc Chloride. 

Copper Sulphate. 
Glauber’s salt. 
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representations containing their views for the consideration of the 
Board— 

“ The attention of manufacturers of chemicals and consumers 
■of chemicals which are used as materials in Indian industries is 
drawn to the Resolution of the G-overnment of India in the 
Commerce Department No. 199-T (8), dated the I6th July, 1928, 
under which the question of granting protection to the manufacture 
of certain chemicals and the removal of duty on others has been 
referred to the Tariff Board for examination. Eleven acids and 
heavy chemicahs have been expressly mentioned in the Resolution, 
but the scope of the Board’s enquiry is not limited to these, 
and those interested in the manufacture of similar chemicals are 
at liberty to submit representations to the Tariff Board for investi¬ 
gation. Manufacturers who propose to apply for protection are 
requested in the first instance, to obtain from the Secretary, No. 1, 
Council House Street, Calcutta, a copy of the questionnaire pre¬ 
pared by the Board and to submit their replies with six spare copies 
to the Secretary, not later than the >30th Septemher, 1928. After 
their replies have been received they will be notified as to the 
dates on which their oral examination, if any, will take place. 

Consumers of chemicals used as materials in industries are also 
requested to submit representations stating (a) the kinds of chemi¬ 
cals used by them and the purposes for which they are used and 
{b) the amount of extra burden thrown upon the industry by reason 
of the Customs duties now leviable upon chemicals used. These 
representations (with six spare copies) should reach the Secretary 
not later than the 30th of Septemher, 1928.” 

Representations in support of the original application made to 
ihe Government of India were received from the following firms 
and associations: — 

1. Eastern Chemical Company, lyimited, Bombay. 

2. Dharamsi Morarji Chemical Company, Limited, BcmbaP. 

3. Baroda Chemical Works, Baro.^a. 

4. Industrial Chemical Works, Kirloskarwadi- 

5. D. Waldie and Company, Limited, Konnagar. 

6. Bengal Chemical and Pharmaceutical Works, Limited, 

Calcutta. 

7. Indian Merchants’ Chamber, Bombay. 

8. Buyers and Shippers Chamber, Karachi. 

9. Maharashtra Chamber of Commerce, Bombay, 

10. Karachi Indian Merchants’ Association, Karachi. 

11. Mr. G. N. Potdar, Bombay. 

12. The Burma Chemical Industries, Limited. 

Hepresentations protesting against any enhancement of the 
existing duties or asking for a reduction or the removal of the 
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duties on certain chemicals used in the manufacture of such finished 
articles as matches, paints, paper, leather, cloth, etc., were reoeiyed 
from the following;: — 

1. Messrs. Jenson and Nicholson (India) Limited, Calcutta. 

2. Messrs. Boeman and Karain, Limited, Calcutta. 

3. Shalimar Paint, Colour and Varnish Company, Limited, 

Calcutta. 

4. North West Soap Company, Limited, Calcutta. 

6. Messrs. Adamjee Hajee Dawood and Company, The 
Eangoon Match Worts and others (joint representation). 

6. Burma Indian Chamber of Commerce. 

7. Kaleeswarar Mills, Limited, Coimbatore. 

8. Bhavnagar Chemical Works, Vertej. 

9. The Punjab Trades Association. 

10. The Chrome Leather Company, Madras. 

11. Messrs. Peter Spence and Sons, Limited, Manchester. 

12. Bengal Paper Mill Company, Limited, Calcutta. 

We have dealt with most of these representations in detail in 
Chapter XI of the report. 

During the course of the enquiry the Board visited the follow¬ 
ing factories: — 

The Bengal Chemical and Pharmaceutical Works, Calcutta. 
Messrs. D. Waldie and Company’s Works, Konnagar, Bengal. 
The Eastern Chemical Company’s Works, Bombay. 

The Dharamsi Morarji Chemical Works, Ambernath, Bombay. 
Messrs. Parry and Company’s Chemical Works, Ranipet, 
Madras. 

The Government Cordite Factory, Aruvankadu. 

Tata Iron and Steel Company’s coke oven by-product recovery 
plant. 

The Roard also visited the Indian Institute of Science at 
Bangalore. 

In addition to the representatives of the applicant companies 
ihe following persons were examined orally by the Board; — 

Messrs. W. 0. Wright, O.B.E., and J. W. Keith of Messrs 
Parry and Company. 

Mr. G. S. Butler, Officiating Superintendent, Government 
Cordite Factory. 

Lt.-Col. A. M. XJrquhart, Superintendent, Government Cordite 
Factory. 

Mr. H. E. Page, Works Manager, Government Cordite 
Factory. 



Messrs. S. Fuchsmann and V. Stuerm, of the Havero Trading 
Company, Limited, Bombay. 

Mr. Purasliottamdas Popatlal, Merchant, Bombay. 

Messrs. Kapilram Vakil, J. K. Mehta, L. R. Tairsee and Dr. 
M. Veiikatrao, representing Indian Merchants’ 
Chamber, Bombay. 

Mr. J. Tinker, representing Bombay Millowners’ Association. 

Messrs. J. C. K. Peterson, C.I.E., S. K. Sawday and D. M. 
Madan, representing the Tata Iron and Steel Company, 
Limited, 

Mr. R. M. Hughes, repi-esenting Messrs. Brunner Mond and 
Company (India), Limited, now Imperial Chemical 
Industries (India), Limited. 

Sir Edwin Pascoe, Director, Geological Survey of India. 

Dr. L. L. Fermor, O.B.E., Sirperintendent, Geological Survey 
of India. 

Dr, D, Clouston, C.I.E., Agricultural Adviser to the Govern¬ 
ment of India. 

Mr. R. D. Anstead, C.I.E., Director of Agriculture, Madras. 

Mr. C. W. Hutchinson, represmting Imperial Chemical Indus¬ 
tries (India), Limited. 

Mr. H. C. Robson, representing Indian Copper Corporation. 

Messrs. 0, Gomes and H. D. , Henman, representing the 
Bombay, Baroda and Central India Railway Company, 
Limited. 

Messrs. D. S. Burn and H. J. Raper, representing the Great 
Indian Peninsula Railway. 

Messrs. B. F. Higman, J. C. Rose and Dr. W. R. Horn, 
representing the East Indian Railway. 

Messrs. A. Dxincan and R, A. Leakey, representing the Bengal 
Nagpur Railway Company, Limited. 

We desire to acknowledge the assistance which we received 
from the above witnesses: our .special thanks are due to Mr. W. 0. 
Wright of Messrs. Parry and Company who supplied the Board 
with full details of the Company’s costs and much other valuable 
information although from the outset the firm admitted that they 
were not directly interested in the Board’s enquiry, and to Mr. 
D. S. Burn, Agent of the Great Indian Peninsula Railway, who 
appeared before the Board and gave evidence from which we have 
derived great assistance regarding the possibility of assisting the 
industry by a reduction in the freight on raw materials and finished 
products. It is regretted that similar co-operation was not shown 
by Sir Ernest Jackson, the Agent of the Bombay, Baroda and 
Central India Railway who was also requested to assist the Board 
in its enquiry. The special acknowledgments of the Board are 
also due to Mr. J. C. Rose, Rates and Development Manager,, 
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East Indian Railway, who besides giving valuable oral evidence 
has assisted us with a number of statements the preparation of 
which must have involved a considerable expenditure of time and 
labour. 

Finally, we must place on record our acknowledgment of the very 
great assistance which we have received from our technical adviser, 
Mr. N. Brodie, M.Se., F.C.S., A.I.O., Superintendent, Govern¬ 
ment Test House, Alipore. Although he only joined us about the 
time when the proposals embodied in our report were being finally 
shaped and the entire responsibility for these proposals must rest 
with the Board, his technical experience and knowledge have enabled 
the Board to form a more accurate judgment regarding existing 
methods of manufacture and practice. His services were not confined 
however to assistance in the investigation of the technical aspects of 
the problems before us. In the examination of the figures upon 
which our conclusions are based, we have derived great help from 
his careful scrutiny and throughout the preparation and discussion 
of the draft reporit we have had the benefit of his judgment and 
■criticism. 






Report oh th^ Heavy Chemical Industty^ 


CHiLPTER I. 


Tb:& Sibiirf Chtmifeal Ittd ditty id Iddiii. 

Ambfi^ ‘ heavy chemicals ’ the tHvo inost important groups; 
aVe hhiphuri'c ft'ti'd and the chemicals based on it and the various- 
forms of soda and the compounds based on 
Introductory. them—^ths ‘ alkali ’ indhStry. At the prfe- 

time no chemical of the latter gtoup is manufactured in India. 
I'he foitoWing chemicals which fall within the first group have* 
been specifically referred to us for examination :'— 


Sulphuric acid. 
Nitric acid. 

j i 

Hydrochloric acid. 
Magnesium sulphate. 
Ferrous sUlphate. 
I’otash alum. 


Aluminium sulphate. 
Sodium sulphide. 

Zinc chloride. 

Copper sulphate. 
Glauber’s salts. 


in addition to tW above We shall in the course of our report 
discuss two artificial fertilisers, viz., ammonium sulphate t^nd 
superphosphate, in the nianufacture of which sulphuric acid is also- 
essential. 

2. In our report we propose first to give a brief description 
of the processes of manufacture of these chemicals: next to dis¬ 
cuss the special conditions existing in India 
Plan of the Beport. and then to proceed to a critical examination! 

of the costs of the industry. The present 
costs of the industry will first be set fCith and with reference to 
these the second condition of the Fiscal Commission will be- 
considered, viz., whether without p’ro'tection the indufey is not 
likely to develop , at all or is not likely to develop as rapidly as is 
desirable in the^mtere^s of the country. If it is held that this 
cohditidh is fulmled, we shall consider Whether the present 
Utgahifeatibh ah'd output of the industry affords a reasonable basis- 



.3 


CHAPl'EK I. 


on which proposals for protection can be put forward and if not 
on what output likely of attainment our proposals should be based. 
Having arrived at a scale of protection suitable for the industry, 
the future prospects of the industry will be examined and the 
future costs explained with a view to determining whether the 
industry will eventually be able to face competition without protec¬ 
tion, Since the cost at which chemicals can be manufactured 
depends very largely on the output, we shall explain what measures 
we consider should be taken to facilitate the reorganization of the 
industry in the future and to widen the market, with particular 
reference to railway freights and the possibility of improving the 
demand for fertilisers. Our concluding chapter will deal with the 
question how far our recommendations will affect industries using 
these chemicals and with the advisability of removing import duties 
•on those chemicals which are used as materials in Indian industries. 


3. The world’s annual production of sulphuric acid approxi¬ 
mates to 10 million tons. The greater part of this output is used 
„ , . . in the manufacture of fertilisers, viz., 

u p uno aci . superphosphate and ammonium sulphate. 

Very large quantities are also used in the manufacture of other 
.chemicals, explosives, dyes and artificial silk; in petroleum refin¬ 
ing, in pickling steel and for innumerable other purposes. The 
principal raw material used in the manufacture of sulphuric acid 
is sulphur. This may he either free sulphur (brimstone) or sulphur 
in a state of combination, generally as a metallic sulphide. The 
most important of such materials is pyrites (iron sulphide). Large 
quantities of sulphuric acid are however also made from the 
sulphide ores of zinc, copper and lead as a subsidiary operation 
to the extraction of these metals from their ores. Apart from 
variations in manufacture arising from the nature of the materials, 
two processes are used for the production of sulphuric acid. These 
are known as the ‘ Chamber ’ process and the ‘ Contact ’ pro¬ 
cess. The latter process is particularly adapted for the manufac¬ 
ture of very concentrated acid. The majority of the sulphuric 
acid of commerce is however required in a somewhat more dilute 
form and for such acid the chamber process is cheaper. The 
bulk of the world’s production is therefore manufactured by the 
chamber process and this is at present the only process in use 
in India. 


The manufacture of sulphuric acid involves in principle the 
oxidation of sulphur to sulphur di-oxide, the further oxidation 
of sulphur di-oxide to sulphur tri-oxide and the combination of 
-sulphur tri-oxide with water. 

S 03 + H,0=H,SO, 


Sulphur dl-oxide is a gas and is formed when sulphur is burned 
-in air. To effect its further oxidation, the gas is passed to a 
series of lead chambers from which tbe process takes its name. In 
the chambers the sulphur di-oxide is mixed with air, water and 
'nitrogen oxides. The nitrogen oxides oxidise sulphur di-oxide 
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to the tri-oxide which immediately combines with water to form 
sulphuric acid. The nitrogen oxides are themselves reduced, that 
is converted into low6r nitrogen oxides, and these are in turn 
re-oxidised by the air. The nitrogen oxides are produced from 
nitric acid or more usually a mixtui-e of nitre and sulphuric acid, 
contained in nitrepots over which the sulphurous gases^ pass. The 
alternate reduction and re-oxidation of the nitrogen oxides enables- 
the process to be carried out with the expenditure of no more 
nitre or nitric acid than is required to make good such losses of 
nitrogen oxides as occur. Every effort is therelore made to reduce 
these losses to a minimum. An important factor in achieving this 
economy is the use of towers. Two towers are used-, named 
after their inventors the Gay-Lussac tower and the Glover tower. 
The former removes nitrogen oxides from the exit gases from the' 
chambers by bringing them into contact with sulphuric acid, 
which dissolves the oxides forming nitrous vitriol; the loiter 
brings the gases entering the chamber into contact with the nitrone 
vitriol. The nitrogen oxides are thus removed from the acid 

and pass with the burner gases back into the chamber. Sulphuric 

acid is obtained in this process in two different strengths, viz., 
acid direct froiq the chamber, known as chamber acid, and acid 
from the Glover tower. The latter acid is considerably more con¬ 
centrated than the chamber acid. 

4. Chamber acid generally contains about 60 to 70 per cent, 
of sulphuric acid. The balance is water. Acid from the_ Glover 

tower is more concentrated but still con- 

ecti e 01 0 VI no, ^ considerable proportion of wafer. 

When a more concentrated acid is required what is known as 
rectified oil of vitriol is made. Yarious methods of manufacture 
are in use of which that most commonly used is known as the 
‘ cascade ’ process. The cascade consists of a series of basins 
made of some acid resisting material, such as silica, and heated 
from below. The acid to he concentrated is fed into the top basin 
and each basin as it becomes full spills into the next. The acid 
finally obtained is about 95 per cent. pure. 

5. Nitric acid is a chemical of the greatest industrial import¬ 
ance. Its principal use is in the process of ‘ nitration ’. Nitration 

, . consists of treating an appropriate material 

1 nc act . with n mixture* of nitric acid and sulphuric 

acid, resulting in the formation of a nitrate or nitro compound. 
The most important of such nitrated materials is cellulose nitrate 
(nitro-cellulose). This is used in very large quantities in the 
manufacture of artificial silk, celluloid, paints and (under the 
name of gun-cotton) explosives. Other explosives besides gun¬ 
cotton are made by nitration, viz., nitro-glycerine, tri-nitrotoluol 
and picric acid (tri-nitro-phenol). Nitric acid is also used for the 
refining of gold and for many miscellaneous purposes. It.s prin¬ 
cipal use in India is in gold refining. The process of manufacture 
consists of heating sulphuric acid with a nitrate. Nitric acid 
distills and is recovered by condensation. In practice the nitrate 
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is generally sodium nitrate or nitre whicli is found principally in 
Chili and exported thence all over the world. The strength of 
nitric acid varies according to the strength of the sulphuric acid 
and to some extent according to the moisture content of the nitre. 
The acid generally made in India has a strength of about 70 
per cent., but if necessary acid can be made up to nearly 100 per 
cent. pure. The residue remaining in the still is known as nitre 
cake and consists largely of acid sodium sulphate. The method of 
manufacture described is the oldest and still the most important. 
There are, however, now-a-days two important competing processes. 
By the direct union of the oxygen and nitrogen of the air by 
means of an electric arc, nitrogen oxides may be obtained and 
these may be converted into nitric acid. This synthetic process 
is in use in Scandinavia, It requires extremely cheap electrical 
energy and is not likely to be of practical importance to India. 
The second modern method consists of the oxidation of ammonia 
to nitric acid. This may be combined with the synthetic manu¬ 
facture of ammonia to which reference is made in a later para¬ 
graph. The rapid growth of the synthetic production of ammonia 
makes this method of manufacturing nitric acid of great importance. 

G. Hydrochloric acid is used for a large number of chemical 
and miscellaneous purposes. Its principal use in India is likely 

„ , ,, . ., to he for the manufacture of zinc chloride. 

Jlyarocliloric acid is a gas and is maae by 
heating sulphuric acid with common salt. The gas evolved is 
absorbed in water and this forms what is commercially known as 
hydrochloric acid containing about 33 per cent, of the actual acid. 
The residue left in the still is known as salt cake and consists 
principally of sodium sulphate. In other countries salt cake is 
an important article of commerce, being used, for example, in 
large quantities in the manufacture of glass, but in India it has 
up to the presejit proved nearly or quite unsaleable. It is how¬ 
ever used at present in small quantities in the manufacture of 
Glauber’s salts and sodium sulphide. Hydrochloric acid can also 
he made by the direct combination of hydrogen and chlorine, 
which are obtained as by-products in the electrolytic manufacture 
of caustic soda, 

7. Glauber’s salts is a hydrated form of sodium sulphate 
(NajSO^'lOHjO). This salt is used in the textile industry and in 

, , pharmacy. Salt cake is dissolved in water 

IjrldiUOGf S fidilbS. lii'p **i I* >1*1 

and the free acid present is neutralised. 
The iron that always exists in salt cake is oxidised with bleaching 
powder and precipitated by means of lime. The clear solution is 
drawn off from the sludge and allowed to crystallise at a low 
temperature. 

8. If the liquor obtained from salt cake in the way described 
is evaporated at a relatively high temperature, anhydrous sodium 

sulphate is obtained in place of Glauber’s 
sodium salts. Anhydrous sodium sulphate offers 
considerable advantages over Glauber’s salts 


Anhydrous 

sulphate. 
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in respect of packing and freiglit since Glauber’s salts contains 
over 50 per cent, of water. 

9. Sodium sulphide is used in dyeing and as a depilatory in 
the treatment of bides for leather manufacture. It is made from 
sodium sulphate in the form of salt cake 
Sodium sulphidp. reducing the latter with coal dust. 


Na,SO, + 2C = Na,S + 200,. 

The salt cake and coal are mixed and heated in a furnace. The 
resulting product is extracted with water and the solution concen¬ 
trated to produce the solid material. 

10. Zinc chloride is used in the manufacture of textiles and as 
a flux for soldering. It is made by dissolving zinc in hydro¬ 
chloric acid and evaporating the solution 

Zinc chloride. obtained to dryness. 

11. Epsom salts is a hydrated form of magnesium sulphate. 
(MgS0-7H,0). It is used for sizing cotton fabrics and in phar¬ 
macy. Magnesium sulphate is found native 

Epsom saite. British Columbia. In Germany it is one 

of the numerous salts prepared from the well known potash deposits 
at Stassfurt and most of the magnesium sulphate imported into 
India is at present obtained from this source. Large quantities 
are also made artificially, usually by dissolving magnesite (natural 
magnesium carbonate) in sulphuric acid and crystallising the 
solution so obtained. This is the process used in India. 

12. Copperas is hydrated ferrous sulphate. It is used in the 
manufacture of ink and in the paint industry and has various other 

uses. It is made by dissolving scrap iron 
Copperas. sulphuric acid and allowing the liquor to 

deposit crystals. 

13. Copper sulphate is principally used as a fungicide and its 
chief consumers in India are the tea and rubber industries. It may 

be made in several ways. In India it is 

Copper sulp ate. proposed to dissolve scrap copper in sul¬ 
phuric acid with the aid of steam and air and to crystallise the 
solution so obtained. 


14. Aluminium sulphate appears on the market in several 
different forms of varying degrees of purity and has a number of 
important uses. The less pure forms are 
uminium su p ate. largely used for water purification and the 
purer forms in paper making and dyeing. The crudest product is 
known as alum cake and is prepared by treating bauxite (aluminium 
hydroxide) or clay with .sulphuric acid. Alum cake contains large 
quantities of impurities and a purer form of aluminium sulphate is 
made by dissolving the alum cake in water, removing the impuri¬ 
ties. concentrating and allowing the solution to re-solidify. This 
product is known as aluminofemc and contains a considerable 
quantitv of iron. As the presence of iron is objectionable for 
many puTposes, a purer variety of aluminium sulphate is made by 
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dissolving pure aluminium hydroxide, artificially prepared, in 
sulphuric acid. 

15. The form of aluminium sulphate most nearly free from iron 
is known as alum. Alum is a double salt, potassium aluminium 

sulphate (potash alunij, ammonium 

aluminium sulphate (ammonia alum) or 
sodium aluminium sulphate (soda alum). These salts are only 
moderately soluble in water and can be freed from iron by dissolving 
in water and re-crystallising. Aluminium sulphate on the other 
hand is so soluble in water as to make re-crystallisation impossible, 

16. Ammonium sulphate is made by the neutralisation ot 
ammonia with sulphuric acid. When coal is distilled as in the 

manufacture of gas and of coke, the nitrogen 
Ammonium sulphate. contained in the coal is largely converted 
to ammonia. This is recovered from the gas by the action of 
sulpJiuric acid. Ammonia may also be made synthetically. The 
synthetic ammonia industry is now of very large and rapidly 
increasing importance. The process consists in principle of the 
direct combination of nitrogen and hydrogen when subjected to 
extremely high pressures and simultaneously heated in the presence 
of a catalyst. 

17. Superphosphate is made by the action of chamber sulphuric 
acid of about 65 per cent, strength on very finely divided calcium 

phosphate. The phosphate is converted into 

Snperphosp late, phosphate which is soluble in water 

and hence available for plant nutrition. 

18. In the following table we summarise the raw materials used 
and the quantities required in the manufac¬ 
ture of each of these chemicals. 


Raw materials. 


Name of chemical. 


Eaw.mfttoiials used. 


Approximate 
quantity of 
raw materi- 
als required 
per ton of 


Sulphuric acid . 

. , Sulphur .... 


product- 

■86 


Nitre .... 


•01 

Nitric acid 

. . Nitre ..... 


1-48 


Sulphuric acid 


1-62 

Hydrochloric acid 

Salt. 


2-2 


Sulphuric acid 


1-6 

Glauber’s salts . 

• ■ Salt cake .... 


•6 


Soda ash .... 


•01 


Lime ..... 


■02 


Bleaching powder 


•004 

Sodium sulphide 

. . Salt cake .... 


1-8 


Coal dust .... 


•7 

Zinc chloride 

. , Zinc scrap, zinc dross or zinc ash 

■6 as zinc.- 


Hydrochloric acid 


•67 
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Aproximate 
quantity of 

Name of ohemica!. 

Raw issaterials need. 


raw materi¬ 
als required 




pet ton of 
product. 

Epsom salts 

. Magnesite . 


•88 


Sulphuric acid ■ 


•42 

Copperas 

. Iron scrap 


•26 


SulpRuric acid . 


•40 

Copper sulphate 

Copper scrap 


•27 


Sulphuric acid E. 0, V- 


•44 

Aumino ferric . 

. Bauxite 


•36 


Sulphuric acid . 


•47 

Alum 

Bauxite 


•SO 


Sulphuric acid . 


•88 


Potash sulphate 


. *21 

Sulphate of ammonia 

. Sulphuric acid . 


•76 


Ammonia 


•26 

Superphosphate 

r Sulphuric acid . 
i, Rock phosphate 


•86 

•68 


or 




f Sulphuric acid . 


•16 


C Bones 


•78 
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The claim to protection. 


19. We have explained in Chapter t that the baais of the group 
of chemicals that form the subject of our enquiry is sulphuric acid. 

The cost of producing the different salts must 
^ ” therefore largely be governed by the cost of 
manufacttlHng this acid. TheW aH definite 
reasons Vhy manufafcttklefa in Ifadia have confined their efforts 
mainly the production of this group of chemicals. Owing to the 
corrosive qualities of sulphui'iu aoidi its transport from Europe is 
not entirely free from risk; packing is expensive and the drums 
or jars in which it is contained are both bulky and difficult to 
handle. In consequence freights are Kigh and amount to as much 
as £b per ton which almost equals the f.o.b. price of sulphuric acid. 
Manufacture in India has therefore always received a very high 
natural protection by virtue of the heavy freight and it has conse¬ 
quently been profitable to manufacture sulphuric acid. Naturally 
the manufacture of those salts df 'which sulphuric acid is the basis 
has also been undertaken at any rate on a scale sufficient to meet 
a portion of the local demand and since these salts are used largely 
in the industries situated in the sea port towns, their manufacture 
has been confined mainly to these localities. Thus in Calcutta we 
find Messrs. D. Waldie and Company’s chemical works established 
over 70 years and the Bengal Chemical and Pharmaceutical Works 
established in 1901: in Bombay the Eastern Chemical Works es¬ 
tablished in 1913 and the Dharamsi Morarji Chemical Works some 
years later. As an exception Messrs. Parry and Company’s Chemi¬ 
cal Works with an output of about 1,000 tons per annum is situated 
at Eanipet some 70 miles from Madras. In this case, however, 
the low cost of land and buildings sufficiently compensates for the 
distance from the main market. 


Organization 

industry. 


of the 


20. We have seen in the course of the match enquiry how a 
revenue duty on so high a scale as to afford heavy protection to the 
industry has resulted in the growth of a 
large number of factories the capacity of 
which is insufficient to admit of economic 
production. In the case of chemicals a similar result has followed 
from the heavy freight protection. It has proved possible to manu¬ 
facture sulphuric and other acids on a comparatively small scale 
and yet secure a profit. Small factories upcountry have been pro¬ 
tected by the heavy cost of transport from the larger factories at 
the ports, while the latter have been tempted by the profit obtainable 
even on a small output to enter into arrangements for a division 
of the available market among themselves. An arrangement of 
this nature has recently been made in Bombay between the Eastern 
Chemical Company and the Dharamsi Morarji Chemical Works. 
Either of these units is capable of supplying practically the whole 
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tli^s market, kut ^ resutt tl^is arrangement rinit pro¬ 
duces kpt a fractiop of ft® ppssiH® aptput at cpriaiderably ep- 
tiai^ped post- Witk a small output the cost of manufacturing sul- 
jh^rip mViSt aWay® l>e ^ligh, and in consequence tkp cost of 
r«rakmg s^ltq of which sulphuric acid forma the main constituent 
has beep excessive. Since salts are not protected by beayy freights 
to the same e:^tept qs the acfds, it has prpved difficult for the 
Jndiaq manufacturer to compete against chemicals other than 
mineral acids imported from countries in which the industry has 
reached a high level of organization. One of the mpst important 
aspects of the prohlera before us is the possibility of so organizing 
the phemipei industry as to admit of the production of sulphuric 
acid at an economic cost and, since in modern conditions the chemi- 
«al ipdustry perhaps more than any other depends for its sppcess 
Pp large scale production, it is necessary to, consider the market 
ayailahte in India for the class of chemicals at present manufac¬ 
tured in, this country. 

21, In Appendix II we have given tables to show the quantities 
■of each of tha®a chemicals imported into and manufactured in India. 

Marlset These tables do not include sulphuric acid 

used in the manufacture of ammonium sul¬ 
phate nor do they include the production of sulphuric acid in 
Burma and in various small factories regarding which we have 
little or no reliable information. Af present the total market in 
India may be estimated at about 17,000 tons for the various salts. 
These salts would require about 7,000 tons of sulphuric acid (100 
per cent, basis). In addition we estimate that about 4,000 tons 
of rectified oil of vitriol, 400 tons of nitric acid and 200 tons o.f 
Iiydrochloric acid are sold as such in the country. In the produc¬ 
tion of these acids, about 5,000 tons of sulphuric acid are required. 
The total market therefore in terms of sulphuric acid may be esti¬ 
mated at about 12,000 tons. In Table A we have given an estimate 
of the Bombay market and in Table B of the market in Bengal. 
These ar« the two principal markets in India. At present the 
Bombay market will absorb about 6,000 tons and the Calcutta 
market about 4,500 tons of chemicals in terms of sulphuric acid. 
We are not in a position to make an estimate of the way in which 
the market may develop. There is no doubt that the market has 
■expanded considerably since the war. Most of the chemicals under 
consideration, however, are used by the cotton textile industry. 
'That industry, as is well known, is in a state of great depression 
■and it is not possible to foretell when a revival of its activities may 
take place. In these circumstances, while it is not unlikely that 
in terms of sulphuric acid the market may reach at least 8,000 tons 
an Bombay and about 16,000 tons in the whole of India during or 
shortly after the period of protection, we propose to proceed on 
the assumption that the market will remain more or less stationary. 
We have not taken into account the market for fertilisers the possi¬ 
bilities of which are considerable. These we propose to discuss 
iseparaifly. 
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22. We have now explained the position as regards the market 
in India which in our opinion is sufficiently large to permit of the- 

production of chemicals on an economic 
indiglnoXduat^. * * There are also other advantages. 

which the Indian chemical industry may 
claim to possess. The processes used in the manufacture of the 
kind of chemicals with which we are directly concerned are as we 
have explained simple. The machinery used in modern works is 
generally of the automatic type and requires little labour and super¬ 
vision. Indian labour has been found quite satisfactory and as 
the scale of wages in this country is much lower than in Europe, 
there will in this respect be some advantage in favour of the Indian 
manufacturer. There is also abundance of cheap fuel in the country, 
particularly if the industry is located in or near the coalfields. 
Even when coal has to be carried over long distances, the price at 
the pithead is so low and freight on coal has been so reduced that 
fuel may also be regarded as cheap compared with the price iu 
some parts of Europe and the United States. In the main, how- 
evef, under modern conditions the successful establishment of the 
industry depends more on organization and output than on any 
relative economic advantage that the possession of natural resour¬ 
ces, cheap labour or the like may confer, 

23. One of the principal grounds on which the chemical in¬ 
dustry may establish a claim to public assistance is that it is a 

key industry. Its products are used in most 
key f^ustry, other industries, in the textile industry, the 

leather industry, the paper industry, the 
glass and porcelain industry, the rubber industry, in the making 
of artificial silk, of paints and varnishes, soap and candles, and in 
the purification of mineral and vegetable oils. Details of the im¬ 
ports of chemicals and of materials in the manufacture of which 
chemicals are most largely used are given in Appendix III and are 
shown in abstract in the following table: — 






1913-14. 

1927-28. 





Bs. lakhs. 

Rs. lakhs. 

Sodium compounds 




33 

112 

Other chemicals 




62 

132 

Explosives 




16 

27 

Glass and glassware 




. 194 

248 

Dyes .... 




. 106 

216 

Soap .... 




75 

161 

Fertilisers 




9 

42 

Artificial silk 





649 



Total 

. 495 

1487 


The present large imports of artificial silk are striking and it is 
well known that this purely chemical industry has been extremely 
successful in other countries. Part of the increase shown in other 
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materials is due to higher values but making allowance for this 
the increase cannot he less than 50 per cent. This however is not 
the full increase in consumption in India, since in some cases the 
Indian production also has grown considerably. The demand for 
the products of all these industries is steadily increasing and with 
it the potential demand for the chemicals employed in their manu¬ 
facture. If India is ever to become industrialised on any consider¬ 
able scale the establishment of the chemical industry on a firm 
basis is clearly a matter of great importance, 

24. The importance of the chemical industry from a national 
point of view rests not merely on the fact that it is a key industry 
on which other industries are vitally de¬ 
claim to protection on pendent in normal times, but also on the 
fen^^ national de- products are indispensable for 

purposes of national defence. Sulphuric 
and nitric acids are the basis of high explosives and the industry is 
therefore of supreme importance in time of war. We reproduce 
an extract from letter No. 12378/1 (M. G. I. E.), dated 9th Novem¬ 
ber 1928, from the Master General of Supply Branch, Army Head¬ 
quarters, India, to the Eastern Chemical .Company, Limited— 

“ It is a well known fact that the existence of a flourishing 
chemical industry has a vital bearing on the possibility of national 
preparedness for war. 

My Directorate has from time to time purchased chemicals 
from you for the purpose of manufacture of ammunition. The 
fact that they have been accepted and paid for is suflBcient proof 
that they are up to the standard required. 

Details of your plant and its capacity are tabulated, as you are 
aware, in the office of my Directorate, with a view to our being 
able to use them effectively in war. Similar records are kept of 
the plant and capacity of certain other manufacturers ”. 

In paragraph 106 of its report the Fiscal Commission deals 
with the question of the protection of industries considered not on 
ordinary economic grounds but on the broad ground of national 
safety. Clearly from this point of view an adequate supply of 
raw material is a qualification of great importance, since any 
interruption of supply in time of war may seriously prejudice the 
military position. But it must be remembered that in such a case 
economic considerations play a secondary part and the question 
of the cost of production hardly arises. Considering the case from 
this point of view, we think it necessary to state that in the matter 
of raw materials India is not unfavourably situated. It is true 
that sulphur has not yet been found in any quantity in India and 
in normal conditions must be imported. In this respect India is 
at no disadvantage as compared with most other countries, since 
Italy, the United States and Japan are the only countries having 
considerable deposits of sulphur. When however the cost of pro¬ 
duction is not the deciding factor, it is possible to manufacture 
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itllphuric acid ffOm stjlistances other than native sulphur. Among 
alternative soiircfe^ the most important perhaps are zinc concen- 
ttates. About 60,000 tons of these are exported every year from 
Burma to Eutope to be smelted. Each ton of these zinc concen¬ 
trates, it is stated, would give one ton of chamber sulphuric acid 
as a by-piroduct. In 1919-20 there was a proposal that these con¬ 
centrates should be smelted in India and sulphuric acid recovered 
as a by-product. The proposition was then examined by the 
Burma Corporation, but abandoned owing to financial and other 
considerations. Possibly with the general development of indus¬ 
tries it may be found that conditions have so changed as to render 
it more economical to undertake smelting in India than to export 
the concentrates to Europe for that purpose. In any case as a 
war measure the establishment of a smelting works in the country 
may well be feasible. Then again, very recently, substantial quan¬ 
tities of copper ore have been discovered in Singhbhum. It ap¬ 
peared to us pri'md facie possible that the sulphides contained in 
the ores might form a basis for the manufacture of sulphuric acid. 
On this point we examined the Manager of the Copper Corpora¬ 
tion : he expressed the opinion that the character of the ore was 
such that though the manufacture of sulphuric acid from it was 
theoretically possible, there was no process at present known which 
Would make it a commercial proposition. It is possible however 
that with further research a practicable method may be discovered. 
Moreover there are large quantities of gypsum available in the 
country. Sulphuric acid was produced in Germany from gypsum 
during the war and, though the process is expensive, it should be 
possible to manufacture sulphuric acid out of gypsum as a tem¬ 
porary measure. 

25. From the standpoint of national defence the absence of an 
indigenous source of sulphur is not perhaps so serious a factor as 
it might appear. It seems to us probable 


Absence of sulphur in that the amount of sulphuric acid at pie- 
able^objection” sent used in India in the preparation of ex¬ 

plosives admits of very considerable reduc¬ 
tion. Ammonia can be produced synthetically from hydrogen and 
atmospheric nitrogen. From this ammonia nitric acid can be made 
by oxidation. There is some difference of opinion whether synthe¬ 
tic nitr^en coriipouhds can be produced in India on an economic 
scale. The materials required are hydrogen and atmospheric 
hltrogen. Hydrogen may be produced electrolytically, for example 
as a by-product in the manufacture of caustic soda, or alternatively 
the hydrogen contained in water gas or in coke oven gases may be 
lised. The necessary materials therefore already exist in India but 
it has been suggested that there is at present no demand which 
would justify the erection of a plant. It is said that the unit must 
b'e capable or producing at least 100,000 tons per year. As we shall 
show in a later chapter, the size of the unit must depend largely on 
circumstances and it does not appear to be the experience of other 
countries that a unit With a capacity as latge hs 100,000 tons is 
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necessary. In most European countries tliere are now synthetic 
nitrogen plants of mnch smaller capacity. In France, for instance, 
tliere are 17 plants which together produce about 46,000 tons of 
ammonia in terms of nitrogen per year, and which, when they 
reach full capacity, are expected to produce about 100,000 tons. 
In Belgium, Italy, Poland, Spain and Japan there are also small 
plants at work. There is already in India a grotving market for 
ammonium sulphate and in the next few years this may make the 
erection of a small plant an economic proposition. The synthesis' 
of ammonia cannot be regarded only as a question of economics. 
It is also a question of national defence for, if synthetic ammonia 
were produced in India, as its conversion into nitric acid is rela¬ 
tively simple, the country would in case of war be assured of 
one of the essential materials for the manufacture of high explo¬ 
sives. In the present process of manufacture of nitric acid large 
quantities of sulphuric acid are necessary and, if synthetic nitric 
acid were substituted, some seventy per cent, of the present con¬ 
sumption of sulphuric acid, and hence of sulphur imports, would 
be saved. Such considerations have been very largely responsible 
for the erection of synthetic ammonia plants, though this does not 
imply that their value in peace is not of the highest importance 
as for example in the manufacture of artificial manures. It might 
thus pay India in the long run to insure itself against national 
emergencies by having within the country a synthetic ammonia 
plant. It appears to us therefore that the deficiency in sulphur 
IS no insuperable difficulty in manufacturing from materials within 
the country sufficient sulphuric acid fOr the preparation of ex¬ 
plosives in time of war. 

26. Sodium nitrate has not so far been discovered in India in 
commercial quantities. In an emergency potassium nitrate, of 

Other raw materials which considerable quantities are available, 

. . could be used as a substitute. If Synthetic 

ammonia IS produced it will be possible to dispense altogether with 
sodmm (or potassium) nitrate. Of salt, bauxite, magnesite, 
gypsum and limestone there are, according to the evidence of the 
Geological Survey of India, large quantities available in the country, 
aad all these niinerals ‘ are found in qualities sufficiently pure for 
them to be utilisable in the chemical industry Zinc and copper 
ores and iron scrap are all also available in the country in a nffi - 
ciently large quantities for the requirements of the chemical in¬ 
dustry. Sulphate of potash has to be imported but in ease of 
necessity potassium nitrate may be used as a substitute. It is also 
possible in alum manufacture to substitute ammonium sulphate for 
potassium sulphate, thus making ammonia alum in place of potash 
alum. 

27, There is another point of view which also makes the industry 
one of national importance. During the last few years industrial 

Importance of chemi- well as the dffvelopmpt of 

cal research. agriculture has been largely h question of 

applied chemistry. In every country there- 
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fore to-day more and more attention is paid to chemical research 
both for industrial and for agricultural purposes. The real founda¬ 
tions of industrial chemical research can never be laid in any 
country which does not possess a chemical industry; for though 
much knowledge may be acquired in laboratories, unless that know¬ 
ledge is applied in practice to the needs of industry and agriculture, 
little or no advance is possible. The vast mineral, forest and agri¬ 
cultural resources of India cannot be exploited to their fullest ex¬ 
tent unless opportunities are given to chemists to acquire practical 
knowledge in works where the processes of manufacture are in ac¬ 
tual operation. In the more advanced European countries and in 
the United States of America though much research work is done 
in laboratories and Universities, practically every industry carries 
on its own research for the purpose of investigating new processes 
of manufacture or for the purpose of making chemicals available 
for the development of agriculture. The question of artificial ferti¬ 
lisers is one of paramount importance to India but, as the Agri¬ 
cultural Commission has pointed out, there is such a variety of 
soils, conditions and climate in the country that unless these ferti¬ 
lisers are produced after a careful study of the various soils under 
working conditions and in close consultation with those engaged 
in agriculture it is useless to look for the best results from their 
application. We are awaie that much has been done by importers 
of fertilisers to study the soil conditions in consultation with the 
Directors of Agriculture, but in our opinion this method can only 
be regarded as a makeshift and unless there are manufacturers on 
the spot whom the Directors of Agriculture are able to advise, it 
is unlikely that satisfactory fertilisers will be made available to 
the ryot at an economic price. Similar arguments can be applied 
to industries. The varied raw materials of India require much 
more research for their proper utilisation. We found in some of our 
earlier enquiries that owing to the absence of facilities for research 
of this kind, raw materials had to he exported for experimental 
purposes to Europe but the results were far from satisfactory. 
Chemical research must be carried on on the spot if it is to he 
effective. Even in Europe and in the United States it is only with¬ 
in the last 30 or 40 years that the importance of chemical research 
has been realised and if India is to keep pace with modern condi¬ 
tions and to create its own industrial environment, it can adopt, 
in our opinion, no better measure than the establishment of an up- 
to-date chemical industry. 


28. We find then that the establishment of the chemical in¬ 
dustry is of great national importance in time of war. It is also 
a key industry and provides a training 
Claim to protection ground for research on which the success of 
nlSl fmportlnce!' ° Bo many other industries depend. In our 
opinion the case for protection of the chemi¬ 
cal industry jests primarily on the fact that it is an industry of 
supreme national importance and even if the conditions laid down 
in paragraph 97 of the Fiscal Commission’s report were not fulfilled. 
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we feel that it would be impossible for us, consistently with the 
public interest, to refuse the claim for protection of an industry 
on which so many national activities depend both in time of peace 
and in time of war. We are however far from accepting the posi¬ 
tion that the conditions laid down by the Fiscal Commission are not 
fulfilled. We have shown earlier in this chapter that where import¬ 
ant raw materials such as sulphur are at present lacking in India,, 
there are alternative sources of supply which, however unecono¬ 
mical under present conditions of transport and scientific develop¬ 
ment, according to expert evidence offer a sufficiently promising 
field for experiment and research. If the chemical industry now 
in its initial stage in India, were allowed to disappear there would' 
be little incentive for many years to come to undertake the neces¬ 
sary investigation. In considering whether an industry possesses 
natural advantages it is essential to take long views. To refuse the 
claim to protection of an industry' because of the existence of diffi¬ 
culties which in the end may prove transitory, may do irreparahle- 
damage to the future industrial interests of the country. 

89. The condition which requires that an industry claiming 
protection should po,sses,s sufficient natural advantages, must not 
however be looked at by itself. We think 
Economic aspect of it necessary to point out that, considered 
Fiscal Commission b con- strictly from the economic point of view the 
' first condition laid down by the Fiscal Com¬ 

mission is explanatory of and not distinct from the third condi- 
tioji. The matters therein referred to, such as an abundant supply 
of law material, cheap power and a sufficient supply of labour, are' 
intelligible only with reference to the costs of an industry and the- 
intention clearly is to lay down the general conditions under which 
reductions in costs sufficient to offset the advantages enjoyed by 
competing countries may be expected. The existence of an abun¬ 
dant supply of raw materials does not necessarily imply a reduction 
in cost. Where the supply of raw materials, though abundant 
with reference to the industry concerned, is not sufficient for the 
needs of the whole country the price is fixed by the cost of import 
from abroad, and is frequently higher than in other countries. A 
similar condition often exists where the sources of supply are in 
the hands of a single producer or a combination or a federation of 
producers. We may instance in this connection the price of cop¬ 
per, pig iron and petroleum products. But it has always been 
the practice of this Board, in considering whether the third condi¬ 
tion of the Fiscal Commission is fulfilled, namely whether the in¬ 
dustry will eventually be able to face rvorld competition without 
protection, to attempt by a detailed and critical exposition of 
costs to set forth the position which the Indian manufacturer may 
reasonably be expected to attain within a measurable period. Ob- 
vioiiLsly the matters referred to in the first condition laid down by 
the Fiscal Commission are reflected in the costs and the final reply 
to the question whether this condition is satisfied must wait until 
we have examined the costs. 
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30. Since sulpliuric acid is the foundation of that part of the 
lieavy chemical industry with which we are concerned, our first 
task must be to form an estimate of the 
Existing sulphuric manufacturing sulphuric acid in 

.aci pwj s. India. In addition to a number of small 

plants there are seven plants in India engaged at present in the 
manufacture of sulphuric acid on a fairly substantial scale, viz .;— 

The Dharamsi Morarji Chemical Company, Limited, Amber- 
nath. 

The Eastern Chemical Company, Limited, Bombay, 

Messrs. Parry and Company’s Works, Banipet. 

Messrs. D. Waldie and Company, Limited, Calcutta. 

1'he Bengal Chemical and Pharmaceutical Works, Limited, 
Calcutta. 

The Tata Iron and Steel Company, Limited, Jamshedpur. 

The Indian Iron and Steel Company, Limited. 

We have examined the costs of all these companies and we 
believe that for the purpose of determining the present and future 
■costs of manufacturing chemicals in India, our safest course is to 
base our estimates on the costs of the Dharamsi Morarji Works. 
“This Company’s plant is more recent than that of any of the other 
■companies. It is true that the Bengal Chemical and Pharmaceutical 
Works are erecting new plant at Panihati near Calcutta but this 
is not yet in operation. The sulphuric acid plant of the Dharamsi 
Morarji Works has a maximum eapaoity of 8,000 tons of 100 per 
cent. acid. This is larger than that of other factories engaged 
exclusively in the manufacture of chemicals and may be regarded 
as a fairly economic unit. Its capacity for producing most of the 
salts which we are investigating is also on the whole larger than 
that of any other plant. Further it is equipped for the manu¬ 
facture of fertilisers on a fairly large scale. The works are situated 
at Ambernath on the Great Indian Peninsula Railway, some forty 
miles from Bombay where the market for chemicals is considerable. 
The import of sulphur and other raw materials by sea is easy and 
the works may therefore be regarded as conveniently situated. 

31. As sulphuric acid forms the basis of the chemicals which 
we are considering and the cost of producing this acid is to a 
, , large extent the test of the practicability of 

e 0 o proce ure. manufacturing the other chemicals at a 
profit, we think that the manufacture of sulphuric acid must be 
treated for the purpose of our investigation as a separate under¬ 
taking, that is to say, instead of taking the whole plant and treat- 

( 16 ) 
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ing it as a single unit for the purpose of manufacturing not only; 
aulphuric acid but other Chemicals, we propose to separate the 
sulphuric acid plant from tbe rest. We shall first of all determine 
the works cost and the fair selling price of sulphuric acid accord¬ 
ing to the principles usually applied by us. We shall then take 
the fair selling price of sulphuric acid thus obtained and each 
chemical will be debited with the cost of the sulphuric acid used 
per unit of production at that price excluding of course packing 
and selling charges. For the purpose of our investigation we have 
taken the 1926-27 costs of the Dharamsi Morarji Works, because the 
costs of 1927-28 were not complete and were affected considerably 
by a reduction in output. 


32. The usual strength of chamber sulphuric acid is about 65 
per cent., but for the sake of convenience we shall frame our esti- 
mate of the cost of manufacture on a 100 
acid f’^oTks cos^!^ ^ P®*' ^^sis. The raw materials used 

per ton of sulphuric acid were: — 


Sulphur. 

Nitre (sodium nitrate) 

Sulphuric acid (for nitre decomposition) 


Tons. 

•36 

•012 

•007 


The cost as given by the Company on an output of 1,186 tons 
was as follows: — 


Raw materials— 

Sulphur .... 

Nitre. 

Sulphuric acid 

Labour . 

Power and fuel 
Repairs and renewals 
General services and supervision 
Rent, taxes, insurance, etc. , 


Rs. 

41-60 

2-49 

0-41 

2-10 

1-46 

4-50 

4-50 

1-00 


Rs. 


44-60 


13-66 


Works coat (naked) 


68-06 


This figure of Rs. 58*05 however includes only the actual works 
cost incurred during the working period. An expenditure of nearly 
Rs. 31,000 was incurred by the Company during the non-working 
period, that is the period during which the works were wholly or 
partially closed owing to the intermittent nature of the demand 
for the various products, and this sum will have to be debited to 
each product in proportion to the direct charges incurred. The 
amount to be debited to sulphuric acid on this basis is Rs. 6-6 
which makes the total of the works cost Rs. 63*65 per ton. 
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33. We have now to determine the overhead charges, that is 
to say, depreciation, interest on working capital, head office 

expenses and agents’ commission. In order 
Delectation ‘ to determine the amount of depreciation we 

have first of all to ascertain the present day 
replacement value of the plant. The actual plant and equipment 
of the Dharamsi Morarji Works cost in 1919 just under Es. 10 
lakhs. We think that this is at present values too high a figure and 
the Dharamsi Morarji Chemical Company and the Eastern 
Chemical Company both agree that a plant of the capacity of 
8,000 tons could he erected, equipped and housed for the sum of 
Rs. 5 lakhs. We think that this is a reasonable figure, and we 
shall adopt it for the purpose of determining both the amount of 
depreciation and the manufacturer’s profit. Although the plant 
has a capacity of 8,000 tons, the production in 1926-27 amounted 
only to about 1,200 tons. If we were to base the depreciation on 
the full capacity, we consider that we should not be making an 
adequate allowance: if on the other hand we were to determine the 
amount of the depreciation on the basis of the actual output we 
should undoubtedly be allowing the Company more than it can 
reasonably claim, because as we have stated in an earlier paragraph, 
there is at present room only for one plant in this part of India 
and the existence of two large plants—^not to mention a number of 
small uneconomic units—has unduly restricted the output of each. 
We must therefore find some intermediate figure upon which the 
amount of depreciation should be based and we have decided to 
distribute the depreciation over the combined production of the 
two Bombay factories. This may be taken to be about 2,000 tons. 
Depreciation on Rs. 5 lakhs at the rate of 6^ per cent, would amount 
to Rs. 31,250 per annum giving an incidence of Rs. 15-62 per ton. 

34. In the calculation of working capital both for present and 
future costs we propose to take the works cost for a period of six 

months. It is true that owing to interrupted 
capHaT^* production stocks both of sulphuric acid and 

of raw materials had to be maintained for 
a longer period than would normally be the case but, as the works 
cost Includes an allowance for the non-working period, no further 
allowance is necessary. We therefore take the working capital as 
Rs. 38,000. Interest at 7| per cent, on this amount is Rs. 2,850 
and the incidence per ton is Rs. 2'38. 


Head office expenses 
and agents’ commission. 


35. The actnal head office expenses of the Dharamsi Morarji 
Chemical Company have averaged Rs. 16,000 a year for the whole 
of the Company’s business and the agents 
are entitled to a minimum commission of 
Rs. -36,000 per annum. As manufacture 
has been carried on at a loss, the actual payment on account of 
agents’ commission during the past eight years has been Rs. 67,000 
only. We think that so far as sulphuric acid alone is concerned, 
an allowance of Rs. 25.000 per annum on an output of 2,000 tons 
both for head office expenses and agents’ commission would 1-e 
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reasonable. Tbe incidence of this charge would be Rs. 12'5 per ton. 
The total overhead charges thus come to Rs. 30'5. 

36. In order to arrive at the fair selling price we have also to 
add manufacturer’s profit. Although we have distributed the 
depreciation over an output of 2,000 tons, 
Manufacturer’s profit, propose in calculating the manufacturer’s 

profit to take a different figure. A manufacturer cannot reason¬ 
ably claim a return on the whole of his invested capital on a 
production much below that of which his plant is capable. On 
the other hand, if the profit were distributed over the full capacity 
of the plant, sufficient account would not be taken of the present 
conditions of the chemical industry in India. As we shall point 
out in a subsequent chapter, the probable average production of 
sulphuric acid in the next few years is 4,000 tons a year and we 
think that the manufacturer is entitled to a profit calculated on 
this output. Profit at 10 per cent, on the replacement value of 
Rs. 5 lakhs is Rs, 50,000 per annum and the incidence Rs. 12-5 
per ton. The total charges to be added to the works cost are there¬ 
fore Rs. 43-00 and the fair selling price amounts to Rs. 106‘65 
as follows: — 

Rs. 

Works eo.st (naked) . 63-65 

Overhead charges and profit.43-00 

106-65 

or in round figures Rs, 105 per ton. We now proceed to deal 
separately with each product. 

37. The only material used in the manufacture of rectified oil 
of vitriol is chamber sulphuric acid of which about 1-1 tons per 
^ , ton is required. Taking chamber sul- 

Rectified oil of vitrio . acid at Rs. 106 per ton, the works 

cost comes to Rs. 205'88 as under: — 

Bs. Ba. 


Chamber acid.116-60 

- 116-50 

Labour ....... 2-94 

Power and fuel ...... 14-64 

General services and supervision . . . 7-70 

Repairs and renewals.7-90 

Bent, taxes, insurance, etc. . . . 1-70 

Allocation for non-working period . . 16-60 

- 60-38 

Selling charges.30-00 

Packing (excluding cost of containers) . 10-00 

- 40-00 


Works cost (ex godown) . 205-88 


The replacement value of the plant and building with a capacity 
of 1,600 tons may be taken as Rs. 1,00,000. Tbe actual output in. 
1926-27 was 681 tons. This we think is a production upon which 
tbe whole of tbe depreciation may reasonably be distributed. The 

B 2 
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incidence under the head of depreciation is therefore Its. 9-18 
per ton. Interest on working capital calculated on a six months’ 
turnover on the works cost, excluding chamber sulphuric acid which 
has already been taken into account, is Es. 3'37 per ton. For head 
office expenses and agents’ commission we propose to allow a round 
figure of Rs. 60,000 for the whole business. Rs. 26,000 has 
already been allocated to sulphuric acid and the balance is approxi¬ 
mately equivalent to 6j per cent, of the works costs of the remain¬ 
ing chemicals after deducting from the works cost of any chemical, 
in the manufacture of which sulphuric acid or hydrochloric acid 
is used, the value of that acid. On this basis the head office 
expenses and agents’ commission amount to Rs. 6-62 per ton. For 
the reasons we have already given we think that the profit should 
be based not on the actual production of 1926-27 but on the prob¬ 
able production during the next few years, viz., 1,500 tons. 
Profit will therefore amount to Rs. 6'66 per ton, and the fair 
selling price will be Rs. 230'71 as under: — 

Its. 

Works cost (ex godown) ..... 205‘88 

Overhead charges and profit.24-83 

Pair selling price . 230-71 

38. In the production of nitric acid the raw materials used were 
nitre 1-13 tons, chamber sulphuric acid -4 tons, rectified oil of 
MUvJo vitriol -67 tons and potassium nitrate '02 

cent). tons, Ihe works cost was as toilows: — 



Rs. 

Rs. 

Raw materials— 

Nitre. 

. 226-14 


Chamber sulphuric acid 

42-00 


Rectified oil of vitriol 

. 127-80 


Potassium nitrate .... 

7-62 




402-46 

Labour . 

14-82 


Power and fuel ..... 

7-92 


Repairs and renewals .... 

32-80 


General services and supervision . 

32-00 


Rent, taxes, insurance, etc, . 

7-10 



94-64 

Lesi nitre cake ..... 


497-10 

11-28 

Allocation for non-working period 


486-82 

64-60 

Selling charges. 

. 123-40 

640-42 

Packing (excluding cost of containers) 

13-00 




136-40 

Works cost (ex godown) 


676-82 
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The replacement value of the plant and building may he taken at 
E,s. 45,000 for a capacity of 150 tons of 100 per cent, acid which 
is equivalent to 214 tons of 70 per cent. acid. The actual output 
was about 100 tons of 70 per cent, acid and we think that the 
depreciation should he distributed over the actual production. 
Depreciation at 6| per cent, on Es. 45,000 will be Es. 28-12 per ton. 
Excluding the cost of sulphuric acid from the works cost interest on 
working capital on six months turnover will be Es. 19'01. Head 
office charges will be Es. 31‘69. The profit to be earned is Es. 4,500 
and we think this should be distributed over the full capacity, 
namely 214 tons giving an incidence of Es. 21'03 a ton, Tl\e fair 
selling price is therefore— 

Rs. 

Works cost {ex godown). 676-82 

Overhead charges and profit.99-85 


Fair selling price . 776-67 


The above costs are for 70 per cent. acid. The fair selling price 
on a 100 per cent, basis will be Es. 1,110. 

39. The principal raw materials required for the production of 
hydrochloric acid are common salt and sulphuric acid. About 
1-1 tons of salt and 1 ton of sulphuric acid 
were used for the production of a ton of 33 
per cent, hydrochloric acid. The works 


Hydrochloric Acid 
per cent). 


(33 


cost is as follows: 


Allocation for non-workina period 
Lees salt cake .... 

Selling charges .... 

Packing (excluding cost of containers) 


Raw materials— 


Rs. 

Salt. 

Sulphuric acid . . 


16-60 

. 105-00 

10-70 



Lahoyr . . 

Power and fuel .... 


33-33 

75-41 

Repairs and renewals 


18-60 

General services and supervision . 


18-20 

Rent, taxes, insurance, etc, . 


4-40 


70-00 

1300 


Rs. 


132-20 


149-94 

282-14 

27-40 

309-54 

86-60 

222-94 


83-00 

306-94 


Works cost (ex godown) 









CHAPTEB III. 


S2 


The replacement value of the plant and building may be taken 
at Rb, 1,00,000 for the production of 900 tons of 33 per cent, 
hydrochloric acid. Production in 1926-27 however was only 60 
tons. We think that this production was uneconomic and that 
depreciation should be distributed over at least 300 tons giving 
an incidence of Rs. 20'83 per ton. Excluding the cost of sulphuric 
acid, the works cost would amount to Es. 200 per ton and on six 
months’ turnover the incidence of the interest on working capital 
at 7| per cent, would be Rs. 7-5, 

The incidence of the head office charges at 6|- per cent, on the 
works cost excluding the cost of sulphuric acid amounts to Rs. 12-5, 
The profit to be earned is Rs. 10,000 and we think this should also 
be distributed over a production of 300 tons. The incidence of 
the profit per ton is Rs. 33'33. The fair selling price is therefore— 

Rs. 

Works cost (ex godown.). 305-94 

Overhead charges and profit . . . . 74-16 

Fair selling price . 380-10 


The above figure is for 33 per cent. acid. The fair selling price 
on a 100 per cent, basis will be Rs. 1,162. 

40. In the manufacture of Glauber’s salts the principal raw 
material is salt cake which is a by-product obtained in the manu- 

filauher-s siiK factiire of hydrochloric acid. In calculat- 

salts. hydrochloric acid 

credit has been taken for salt cake at Rs. 40 per ton. The works 
cost was as follows : — 


Raw materials— 


Rs. 

Rb. 

Salt cake. 


23-20 


Nitre cake. 


0-20 


Soda ash ..... 


10-80 


Lime. 


1-38 

36-58 

Labour . . 


9-00 

Power and fuel .... 


6-00 


Repairs and renewals 


4-29 


General services and supervision . 


4-17 


Rent, taxes, insurance, etc. . 


0-93 

23-39 

68-97 

Allocation for non-working period 


• 

6-80 

Selling charges .... 


16-12 

64-77 

Packing. 


7-00 

23-12 


87-^ 


Works cost (ex godown) 










PEESENT COSTS. 


23 


The replacement value of the plant and building may be taken 
at Rs. 15,000 for a capacity of 300 tons per annum. We think 
that in this case depreciation should be spread, over the full capa¬ 
city though the actual production was only 100 tons. The inci¬ 
dence win be Rs. 3'12 per ton. The interest on the working 
capital amounts to Rs. 3‘30 a ton and head office expenses amount 
to Rs. 5'50 per ton. The profit to be earned is Rs. 1,500 and this 
we think should also be spread over an output of 300 tons. Profit 
will therefore amount to Rs. 6 per ton and the fair selling price will 
be as follows: — 

Rs. 

Works cost {ex godown).87-89 

Overhead charges and- profit .... 16-92 


Pair selling price 104-81 


41. Tbe principal raw materials used in the manufacture of 
epsom salts are magnesite and sulphuric acid. About -616 tons 
Epsom salts, magnesite and -54 tons of sulphuric acid 

were used per ton. The present works cost 
is Rs. 144'27 made up as follows; — 


Raw materials— 


Rs. 

Rs. 

Magnesite ..... 


23-80 


Sulphuric acid 


66-70 

80-00 

Labour. 


4-62 


Power and fuel .... 


6-00 


Repairs and renewals 


6-10 


General services and supervision 


5-93 


Rent, taxes, insurance, etc. 


1-32 

23-97 

Allocation for non-working period 



10-50 

Selling charges .... 


22-80 


Packing ...... 


7-00 

29-80 

Works cost (ex godown) 


144-27 


The replacement value of the plant and building may be taken 
at Rs. 26,000 for a capacity of 260 tons per annum. Tbe actual 
production in 1926 amounted to about 130 tons or about half the 
maximum capacity, and we think that the depreciation should be 
distributed over the actual production. At per cent, on 
Rs. 25,000 the incidence of tbe depreciation will amount to Rs. 12 
per ton. Tbe working capital required on a six months’ turnover 
excluding tbe cost of sulphuric acid will amount to Rs. 6,692 and 
interest at 7^ per cent, on this will be Rs. 3-28 per ton. Head office 
expenses and agents’ commission will be Rs. 6’47 per ton. The 
overhead charges thus amount to Rs. 20-76. The profit to be 





24 


CHAPTEE III. 


earned is Rs. 2,500 and we think that this should be distributed 
over the full capacity of the plant. The incidence of profit per 
ton is therefore Rs. 10 and the fair selling price of epsom salts 
will be Rs. 175'02 as under: — 

Bb. 

Works cost (ex godown).144-27 

Overhead charges and profit . . . . 30-75 


Fair selling price . 176-02 


42. The raw materials used in the manufacture of copperas are 
iron scrap and sulphuric acid. The figures given by the manu- 
C as facturers are -21 tons iron scrap and *36 tons 

sulphuric acid per ton of copperas, and the 
works cost on this basis amounts to Rs. 74-38 as under: — 


Raw materials— 


Rs. 

Rs. 

Iron scrap .... 

. • 

2-40 


Sulphuric acid at Rs. 105 

■ 

37-80 

40-20 

Labour. 

. , 

1-63 


Power and fuel 

, , 

6-76 


Repairs and renewals 

* , 

2-70 


General services and supervision . 

2-60 


Rent, taxes, insurance, etc. . 

• 

0-60 

13-28 

Allocation for non-working peric 

d . 


.AGO 

Selling charges 


10-30 


Packing. 

• 

6-00 

15-80 

Works cost (ex goaowa) 


74-38 


The replacement value of the plant and building may be taken 
at Rs. 10,000 for a capacity of 200 to 300 tons. The actual pro¬ 
duction amounted to 216 tons in 1926-27 and we think that the 
depreciation should be distributed over this amount. The 
incidence will be Rs. 2-90 per ton. Interest on working capital will 
be Rs. 1'37 per ton and head office expenses and agents’ commission 
Rs. 2-29. Overhead charges will therefore be Rs. 6*56. Profit at 
10 per cent, on Rs. 10,000 distributed over 215 tons will amount to 
Rs. 4-65 per ton and the fair selling price will be Rs. 85*59 as 
under;— 

Rs. 

Works cost (ex godown).74-38 

Overhead charges and profit.11-21 


Fair selling price 


86-59 
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43. The principal raw materials used in the manufacture of 
copper sulphate are copper scrap and rectified oil of vitriol. The 
„ t u i quantities used were -27 tons and '87 tons 
Copper sulphate. Respectively per ton. The fair selling price 

of rectified oil of vitriol we have taken at Bs. 280-71. This however 
includes packing and selling charges amounting to Bs, 40 per ton; 
these charges will have to he deducted and the price to be charged 
to the manufacturer for rectified oil of vitriol is therefore Bs. 190-71 
per ton. The works cost is as follows: — 




Bs. 

Bs. 

Baw materiaie— 




Copper scrap .... 


. 202-70 


Sulphuric acid 


. 166-00 


Nitric acid 


9-13 





377-83 

Labour, ...... 


12-85 


Power and fuel . , . , 


2-62 


Bepairs and renewals 


33-00 


General services and supervision . 


32-20 


Rent, taxes, insurance, etc. . 


7-20 




— 

87-77 

Allocation for non-working period 


. 

61-60 

Selling charges .... 


. 124-00 


Packing ...... 


7-00 





131-00 

Works cost (ex godown) 

• 

668-20 


A plant, including buildings, of a capacity of 250 tons per 
annum can be erected for Bs. 14,000. The actual production 
during the year 1926-27 was 35 tons which we consider an un¬ 
economic production. The depreciation should be spread over half 
the full capacity, namely 125 tons per annum. Depreciation will 
therefore be Bs. 7 per ton. Interest on working capital will be 
Bs. 18'11 and head office expenses and agents’ commission Bs. 30-19, 
The profit to be earned is Bs. 1,400. This we also think ought 
to be distributed over 125 tons giving an incidence of Bs. 11-20. 
The fair selling price will be as under: — 

Bs. 

Works cost (ex godown). 668-S20 

Overhead charges and profit.66'SO 


Fair selling price 
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44, The raw materials used in the manufacture of alumino- 
f^rijic are bauxite and sulphuric acid : the quantities of which 

Altimino-ferric. respectively per 

ton. The works cost is as follows: — 

Raw materials— 

Rauxite. 

Rs. 

7-9a 

Bs. 

Sulphuric acid . . . . 

49-35 

67-27 



liabour. 

10-80 


Power and fuel. 

11-38 


Repairs and renewals . . . . 

4-80 


General services and supervision . 

4-70 


Rent, taxes, insurance, etc. . 

1-40 


Allocation for non-working period 

9-40 

42-48 



Selling charges. 

18-00 


Packing.. 

1-00 

IQ. nn 



4.V Uv 

Works cost (ex godown) 


118-75 


T2ie plant required for the manufacture of this chemical is 
very simple and for a capacity of 500 tons the cost should not 
exceed Rs. 6,000. The actual production was very small in 
1926-27, namely 65 tons. We think that the depreciation should 
be spread over an output equal to half the full capacity, namely 
250 tons. The incidence per ton for depreciation will therefore be 
Rs. 1-25. Interest on working capital will be Rs. 2-59 and head 
ofiSce expenses and agents’ commission Rs. 4-31 per ton. The 
profit to be earned is Rs. 600 which we think should be distributed 
over half the maximum output, namely 250 tons, giving an inci¬ 
dence of Rs. 2 per ton. The fair selling price will be as follows: — 

Rs. 

Works cost (ex godown).118-76 

Overhead charges and profit .... 10‘1S 


Fair selling price 


laa-po 
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46. The raw materials used in the manufacture of potash alum 
are bauxite, sulphuric acid and potassium sulphate. The quanli- 
„ , , ties xised per ton were bauxite *29 tons, 

o as Vila. sulphuric acid ’39 tons and potassium sul¬ 

phate *32 tons. The works cost was as follows: — 


Raw materials— 

Rs. 

Bauxite. 

6-86 

Sulphuric acid .... 

40-96 

Potassium sulphate 

37-96 

I/abour. 

24-67 

Power and fuel .... 

17-38 

Repairs and renewals 

9-02 

General services and .supervision .. 

. .. . 8-80 

Rent, taxes, insurance, etc. 

1-90 

Allocation for non-working period 

14-60 

Selling charges 

34-00 

Packing . 

7-00 


Works cost {ex godown) 


202-64 


The replacement value of a plant of a capacity of 500 or 600 
tons may he taken at lis. 50,000. The actual production however 
amounted to 350 tons. We think that the depreciation should be 
distributed over the actual production which was more than half 
the full capacity. Depreciation will be Rs. 8'93 per ton. Interest 
on working capital will be Rs. 6 and head office expenses and 
agents’ commission Rs. 10-00 per ton. The profit to be earned is 
Es. 5,000 per annum which we think ought to be distributed over 
the actual production. The incidence per ton for profit will be 
Rs. 14’28. The fair selling price will be Rs. 241-75 made up as 
follows: — 

Rs. 

Works cost (ex godown) ... . . 202-64 

Overhead charges and profit . . . . 39-21 

Fair selling price . 241-75 


46. There are two other chemicals in respect of which Messrs, 
Dharamsi Morarji Chemical Company have applied for protection, 
„ , These are sodium sulphide and zinc chloride, 

zinc chlOTida ^ present, however, these chemicals 

have been made in such small quantities 
that no useful results can he obtained from the present works costs 
and we therefore do not propose to examine them. 
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4T Iq Ihe pfeceding paragraphs we have accepted the actual 
works costs of tL Company and by adding what we consider reason¬ 
able amounts for overhead charges and profit, 
Second condifion of Jxave arrived at the present fair selling pnce 
Fisc^al Commission ful- chemicals under investigation. 

are now in a position to see whether the 
industry fulfils the second condition of the Fiscal Commission, 
namely whether the industry is one which without protection is 
not likely to develop at all or is not likely to (kvelop as rapidly as 
is desirable in the interests of the country. For this purpose we 
propose to compare the fair selling prices with the actual^ realised 
brices, as given in the applicants' replies to our questionnaire 
The following table gives the necessary figures. Chamber acid 
has not been included as it is not sold as such except in very small 
quantities: —• 



Chemicals. 

1 

Pro¬ 

duc¬ 

tion. 

2 

Works 

cost 

per 

ton. 

3 

Eeallsed 
market 
price 
per ton. 

4 

Differ- 
ence 
between 
columns 
3 and 4. 

3 

Loss or 
proftt. 

6 

Pair 

sellins 

price. 

7 

Difference 
between 
fair 
selling 
price 
and the 
market 
price: 
Columns 

4 and 7, 

8 

Total loss 

or 

proftt. 

ft 


Tons. 

Ra. 

Ka. 

Rs. 

Bs. 

Re. 


Rs. 

Rectified oU of vitriol. 

681* 

206* 

196* 


—6,810 

231 

—36 

—23,835 

Nitric acid 

TO* 

967» 

790* 

—177 

—12,390 

1,110* 

—320 

—22,400 

Hydrociiloric acid 

20* 

027* 

1,182* 

4-255 

4-5,100 

1,152* 

4-30 

4-600 

OUuber’s salts , 

100 

88 

66 

—22 

—2,200 

105 

—39 

—3,900 

Epsom salts 

130 

144 

81 

—63 

—8,190 

175 

—04 

—12,220 

Copperas . 

215 

74 

81 

+ 7 

■f 1,505 

86 

—6 

—1,075 

Copper sulphate 

35 

658 

4S0 

—23S 

—8,330 

724 

—304 

—10,040 

Alumlno ferric . 

65 

lift 

90 

—29 

—1,886 

129 

—39 

—2,536 

Potaahalum 

350 

203 

142 

—61 

—21,350 

242 

—100 

—35,000 






—54,550 



—1,11,005 


• Calculated on 100 per cent, basis. 


From the above figures it will be seen that if sulphuric acid is 
taken at Rs. 105 per ton, that is to say, at a price which after 
covering all the charges would leave the manufacturer a reasonable 
profit, the only chemicals of which the present market prices will 
cover the hare works costs are copperas and hydrochloric acid, and 
therefore even with the existing revenue duties the industry is 
manufacturing at a heavy loss. The total loss of the industry with¬ 
out allowing for overhead charges would amount to Rs. 54,550. In 
our estimate we have allowed for a profit of Rs. 12-5 per ton on the 
sulphuric acid used in the manufacture of the other chemicals. The 
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quantity of sulphuric acid manufactured by this Company in 1926- 
27 was about 1,200 tons and the profit on this would amount to 
Bs. 15,000. If the whole of this profit were credited to the other 
chemicals, there would still be a net loss of Bs. 39,550 on the works 
costs alone. But, if an industry is to develop or to continue to 
exist for any considerable period, it must earn in addition to the 
works cost at least the overhead charges. On the year’s output the 
profit included by us in our fair selling prices of chemicals other 
than chamber acid would amount to Bs. 17,000 and the net loss 
therefore to the industry would amount to Bs. 79,000, i.e., 
Bs. 1,11,000 less (Bs. 17,0004-15,000). This, however, is not the 
full measure of the loss for it must be recollected that both in the 
case of depreciation and profit we have based our calculations not 
upon the actual production, but upon such a production as would 
in our opinion have represented an economic output, though in fact 
the quantities produced fell in many cases far short of that 
amount. In these circumstances it is quite certain that the in¬ 
dustry cannot possibly develop and would in the natural course 
cease to exist if no protection were granted. It is clear, therefore, 
that the second condition of the Eiscal Commission is substantially 
fulfilled. 

48. We have now to consider whether it is possible to formulate 
any proposals for protection on the basis of the costs of the industry 
as organised at present. As regards the 
fof'pro^sftlT** three acids, sulphuric acid, nitric acid and 

hydrochloric acid, there is no serious appli¬ 
cation for protection, because the imports of these acids have so far 
been negligible. It is true that in the course of the oral examina¬ 
tion evidence was given that recently His Majesty’s Mint in Bombay 
had purchased 200 tons of nitric acid from Germany at Bs. 490 
per ton 100 per cent, acid delivered at the Mint, a price that is so 
low as to render it impossible for any Indian factory to compete. 
It appears, however, that difficulties were experienced in decanting 
the acid from the metal containers in which it was imported and 
as a result orders have recently been placed with the Eastern 
Chemical Company for nitric acid at Bs. 750 per ton. As regards 
the remaining chemicals, however, the position is very different 
and large quantities are imported. The following table shows the 
fair selling prices, the latest c.i.f. landed prices, and the specific 
duty required per ton to equalise the two: — 



Fair selling 

C.i.f. 

Specific 


price. 

landed price. 

duty. 


Bs. 

Bs. 

Us. 

Glauber’s salts 

106 

37 

68 

Epsom salts 

176 

67 

118 

Copperas 

86 

71 

16 

Copper sulphate 

724 

382 

342 

Alumino-ferric 

129 

66 

63 

Potash alum 

242 

120 

123 
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It will be seen that the lowest duty required is orer 20 per cent, 
and the highest over 200 per cent. Even in the case of a key 
industry we could not contemplate the imposition of protective 
duties on this scale nor would it be fair to the numerous industries 
dependent on the use of chemicals to inflict so heavy a burden on 
them. But apart from this the imposition of duties on this scale 
would tend to perpetuate the organization of the industry in small 
units which we hold to be uneconomic and contrary to modern 
principles of manufacture. 

49. The position will be made clearer if we set forth at this point 
the causes which have led to the constitution of small units of 
manufacture or, where larger units have 
smallTclk. iuctfon.“* constituted, to restriction of output 

within small limits. The first cause is, as 
we have indicated in our opening chapter, the high natural protec¬ 
tion afforded by the heavy sea freights on acids. It has proved 
profitable to manufacture acids at a high cost which in relation to 
the manufacture of the other chemicals which we are considering 
is definitely uneconomic. Eor the same reason it has been consi¬ 
dered advantageous by the larger factories to divide a limited 
market among themselves. Thus, although either the Eastern 
Chemical Company or the Dharamsi Morarji Chemical Company 
is capable of supplying the whole of the Bombay market, by ar¬ 
rangement the market is divided between them, each producing a 
limited amount of chemicals at a high cost. Obviously it would 
be impossible to base any measure of protection on artificial ar¬ 
rangements of tbis nature. The second cause is the high inland 
freight, particularly on acids, which has made it dirRcult for the 
larger factories at the ports to compete in up-country markets with 
local units and so to increase their output. The third reason is the 
fall in price of imported chemicals which has created a feeling of 
uncertainty and induced a cautious and hesitating attitude on the 
part of manufacturers. The present difficulties of the chemical in¬ 
dustry are also partly the result of misconception of the possibilities 
of the industry which we trust our report will do something to 
remove. We wish to say definitely that in our opinion the chemical 
industry in India can have no future so long as manufacture is 
curried on in small units with low production. As regards high 
inland freight, rve shall have more to say in a later chapter. The 
feeling of insecurity as to the future can be removed hy the grant 
of protection and an assurance that, if necessary, steps will be taken 
to prevent the dumping of chemicals hy foreign countries. In the 
next chapter we propose to consider M'hat production an Indian 
manufacturer can reasonably expect to attain in the immediate 
future if protection is granted and at what cost each chemical could 
then be produced. 



CHAPTER IV. 


Estimate of future costs. 


50. We have taken the costs of the Dharamgi Morarji Works as 
typical of the present cost of the manufacture of chemicals in India 
„ . . ^ and we propose in framine our estimates of 

the future costs to connne ourselves in this 
■chapter to a consideration of the market in Western India. In 


Chapter II we discussed the market for chemicals in India and 
found that the demand in the Bombay Presidency for the chemicals 
that we are considering amounted to about 6,000 tons in terms of 
sulphuric acid. The present manufacture in Bombay and Amber- 
nath amounts to about 2,000 tons. If protection were granted, we 
consider that during the period of protection the industry should 
attain an average annual production of 4,000 tons. Bor the reasons 
already given we propose to frame our estimates on the assumption 
that a single factory supplies the whole demand. Though it is 
possible to make some estimate of the quantity of sulphuric acid 
which on an average may be produced in this part of India in the 
mext few years, we think that no reasonable estimate is possible of 
the proportion in which the production of each of the other chemi¬ 
cals will increase during the period. Clearly the object of the 
manufacturer will be to increase his output of sulphuric acid and 
consequently to reduce the cost both of this acid and of the chemi¬ 
cals made from it. For this purpose the manufacturer may find it 
to his advantage to concentrate for a time on the production of some 
chemicals to the exclusion of others. In estimating the future 
cost we propose to assume that the average production of sulphuric 
acid will be 4,000 tons but that as regards other chemicals the 
production of each will be on such a scale as to absorb the whole 
available market for that chemical. 


51. In making our future estimates we have given full weight to 
the opinions of the two principal applicants. We have also had 
the opportunity of ascertaining the views of 
Anticipated economies Q^her manufacturers. The figures which we 
and o er mo 1 ca ions. have been generally accepted by the 

applicants as reasonable. In the majority of cases we have allowed 
for a saving in cost owing to improved practice and consequent 
economy in raw materials, fuel or both. In some instances the 
•saving anticipated is very large. For example in the manufacture 
of hydrochloric acid (100 per cent, basis) the consumption of salt 

< SI ) 
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is reduced from 3-3 tons to 2'2 tons and that of sulpliuric acid from 
3’0 tons fD I’o tons. These new figures have been accepted by the 
manufacturers in Bombay and appear to be reasonable. They are 
in fact, even on this reduced basis, somewhat behind good European 
practice. The very large saving is due partly to the fact that we 
expect greater efficiency in the recovery of hydrochloric acid and 
partly because it is essential for economic working that more efi'ec- 
tive utilisation than has been effected up to the present should be 
made of the sulphuric acid used in this process. This can be 
effected by means of a higher temperature of working than has 
appareijtly hitherto been usual in this country. By this means not 
only will less sulphuric acid be used but tbe salt cake will be of 
better quality, i.e., it will be a nearly neutral salt cake instead of 
the highly acid salt cake at prseent made. As a consequence of 
this it may he possible in future to find a market for salt cake, for 
example for the manufacture of glass and, even if this is not so, the 
salt cake will he much better adapted for the manufacture of sodium 
sulphide and Gllauher’s salts. In the latter case almost all the soda 
ash at present used in neutralising the cake will be saved, resulting 
in a considerably lower price for the salts. An analogous saving 
may be expected in the case of nitre cake from nitric acid manu¬ 
facture. Although it is not possible to obtain a neutral nitre cake 
in this process, it is quite practicable to transfer the acid nitre cake 
to the hydrochloric acid plant, thus effectively utilising the sul¬ 
phuric acid that it contains and in this instance also obtaining 
eventually a neutral salt cake. This makes it possible to allow a 
considerable credit for the nitre cake remaining in the nitric acid 
stills and thus to reduce the cost of nitric acid by nearly ten per 
cent. In our estimate of the cost of manufacture of copper sulphate 
we have again taken only half the quantity of .sulphuric acid now 
used. The present method is admitted to be wasteful of sulphuric- 
acid and it has been agreed that this saving is feasible. On the other 
hand in certain cases the figures proposed by the manufacturers, 
appear to us to be too low and we have thought it necessary to raise 
them somewhat. The applicants, for instance, claim selling charges 
that amount on the whole output to less than Rs. 30,000. We think 
that the total allowance on account of selling charges should not be 
less than Us. 50,000. In some cases the incidence of these charges, 
even on this enhanced basis, may appear very low in comparison 
with the incidence of the present charges given in Chapter III.. 
This is due to the fact that these present charges are extremely 
high and have had to be distributed over a very small output. As 
regards overhead charges and profit we have taken depreciation as 
usual at 6^ per cent, on the block value and interest at 7| per cent, 
on the working capital on a six months turnover, excluding as 
previously explained the cost of the sulphuric or hydrochloric acid 
used in the manufacture of any chemical. For head office expenses 
and agents’ commi.ssion we have as before taken a lump sum of 
Us. 25,000 for chamber sulpliuric acid, and for other chemicals, as- 
explained in Chapter III, 6^ per cent, of the works cost. 
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Our estimate of the future cost of chamber sulphuric acid on 
an average production of 4,000 tons is as 
follows; — 


52. 


Chamber sulphuric acid. 


Rs. Rs. 

Raw materials— 

Sulphur '35 ton at Rs. 105 .... 36-75 

Nitre -01 ton at Rs. 180 - . . . 1-80 

- 38-55 

Labour -S" 

Power and fuel ...... 1-45 

Repairs and renewals . . . . , 2-00 

General services and supervision , . . 2 60 

Rent, taxes, insurance, etc, .... -60 


7-32 


.Works cost (naked) 45-87 


A comparison with the estimate in paragraph 32 will show that 
there are substantial reductions both in the cost of the raw materials 
and in the cost above raw materials when the production increases 
from 1,200 tons to 4,000 tons per annum. The cost of sulphur falls 
from Its. 41'60 to Rs. 36'75. This is due partly to a reduction in 
the price of sulphur from Rs. 116 to Rs. 106 delivered at the works, 
hut partly also to less wastage resulting from continuous working 
of the plant. Sulphur purchased in small quantities and at long 
intervals necessarily implies a higher price than if it is purchased 
in large quantities over definite periods. The same arguments 
apply to the reduction in the cost of nitre which falls from Rs. 2’49 
to Rs. 1‘80. The largest economies, however, occur in the cost 
above materials. In 1926-27 as a result of interrupted working 
extra expenditure of Rs. 31,000 was incurred. The allocation to 
sulphuric acid on this account was Rs. 5-6 per ton and no such allow¬ 
ance is necessary in our estimate of the future cost either of sul¬ 
phuric acid or of any other chemical. In labour also there is a 
substantial saving largely owing to the fact that there will be little 
increase in the labour force though the production will increase to 
three times the present output. As regards repairs and renewals 
sulphuric acid plant deteriorates considerably during the period of 
disuse. With a production of 4,000 tons working will be conti¬ 
nuous and we have therefore reduced the incidence per ton under 
repairs and renewals from Rs. 4‘50 to Rs. 2. General services and 
supervision charges have been reduced by half since there will be 
little or no additional expenditure in consequence of the increase 
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in production. In order to obtain the fair selling price of sulphuric 
ncid we have to make the following additions: — 

Rs. 

Depreciation, 6i per cent, on Rs. 5,00,000 . . . 31,250 

Interest on working capital, 7i per cent, on 

Rs. 1,00,000 .. 7,600 

Head Office expenses and agents’ commission . . 25,000 

Profit, 10 per cent, on Rs. 5,00,000 .... 50,000 


1,13,760 

Rs. 

Incidence per ton.28-44 

Works cost (naked) . . . . . 46-87 


Fair selling price 


74-31 


or say in round figures Rs. 75 per ton. 

It is frequently stated that the works cost of sulphuric acid in 
Europe is about £2 a ton and it may be thought that the figure at 
which we have arrived therefore compares very unfavourably with 
European costs. In making any such comparison it is, however, 
necessary to bear in mind that the European cost is for chamber 
acid of about 65 per cent, strength, while our estimate is for acid 
on a 100 per cent, basis. £2 a ton for 65 per cent, acid corresponds 
to £3-1-6 (or Rs. 41) on a 100 per cent, basis. 

53. The production of rectified oil of vitriol in 1926-27 was 681 
tons. Our estimate of the market is not less than 1,500 tons per 

„ , annum. Our estimate of the future works 

Rectified oil of vitriol. follows: — 

Rs. Rs. 

Raw materials—■ 

Chamber sulphuric acid, 1-1 ton at Rs. 75 
per ton .82-60 


Labour . 

Power and fuel. 

Repairs and renewals .... 

Deneral services and supervision, rent, taxes 
insurance, etc. 

Selling charges. 

Packing (excluding cost of containers) . 


3-00 

6-50 

6-00 

3-00 

8-00 

10-00 


82-60 


17-50 


18-00 


Works cost (eae godown) 


118-00 
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The following charges have to be added in order to arrive at the 
fair selling price: — 


Depreciation, 6J per cent, on Rs. 1,00,000 

Interest on working capital, 7J per cent, on 

Rs. 27,000 .. . ■ 

Head office expenses and agents’ commission . 
Profit, 10 per cent, on Rs. 1,00,000 . . . . 


2,026 

3,376 

10,000 

21,660 


Incidence per ton . 
Works cost (ex godown) . 


Rs. 

14-43 

11800 


Fair selling price 


With increased production the fair selling price comes down from 
E.S. 230‘71 to Es. 132'43. This is largely due to the reduction of 
the cost of chamber acid and of the selling charges. There are also 
substantial econonxies in power and fuel and there is no allocation 
for the non-working period. 

54. The production of nitric acid of 70 per cent, strength in 
1926-27 was 100 tons. We are, however, calculating our future 

costs on a 100 per cent, basis and according 
Nitric acid. ggjjjjjjate the total market available 

is about 150 tons excluding the rec^uirements of His Majesty’s 
Mint, Bombay. Our estimate of the future cost is as follows: — 


Raw materials— 

Nitre 1-43 tons at Rs. 180 . 
Sulphuric acid 1-62 tons at Rs, 76 


267-40 

114-00 


Labour . . . . . 

Power and fuel ...... 

Repairs and renewals. 

General services and supervision, rent, taxes, 
insurance, etc. . . . . . 

Selling charges . . . • ■ 

Packing (excluding cost of containers) . 


Less 1-8 tons ,nitre cake at Rs. 32 


624-40 

67-60 


Works cost (ex godown) . 
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It will be seen that the cost of materials has fallen by about 
Es. 200. This reduction is mainly due to the lower price of sul¬ 
phuric acid and to the fact that we have taken Glover tower acid 
in place of rectified oil of vitriol the use of which is unnecessary 
in the manufacture of nitric acid of so low a strength as 70 per 
cent. The remainder of the reduction is due to an estimated lower 
price for nitre, viz., Es. 180 in place of Rs. 200. There is no 
allocation for non-working period. Selling charges are reduced 
from Es. 176 to Rs. 8, Overhead charges and profit decrease 
with the increased output from Rs. 143 to Rs. 86 as follows: — 

Rs. 

Depreciation, GJ per cent, on Rs, 46,000 . . . 2,812 

Interest on working capitals, 74 per cent, on 

Rs. 28,000 . 2,100 

Head office expenses and agents’ commission . . 3,500 

Profit, 10 per cent, on Rs. 46,000 .... 4,500 


12,912 

Rs. 

Incidence per ton.86‘08 

Works cost (ex godown) . . . 466*80 


Fair selling price , 562*88 


55. The production of hydrochloric acid (33 per cent, strength) 
in 1926-27 was only 60 tons which is equal to 20 tons on a 100 per 
cent, basis. The total market for hydro- 
Hydrochloric acid. chloric acid sold as such in this part of India 
is probably 75 tons on a 100 per cent, basis. Our estimate of the 
future production is 600 tons on the assumption that Glauber’s 
salts, sodium sulphide and zinc chloride are also manufactured. 
Por the production of Glauber’s salts and sodium sulphide the 
principal raw material is salt cake and for zinc chloride the prin¬ 
cipal raw material is hydrochloric acid. If 600 tons of hydro¬ 
chloric acid are manufactured from salt and sulphuric acid, about 
1,320 tons of salt cake will be obtained. If, however, as we anti¬ 
cipate, part of this acid is made by utilising the nitre cake from 
the nitric acid stills, the output of salt cake will be somewhat 
increased, since the nitre cake contains some 60 per cent, of sodium 
sulphate. We have allowed for a production of 150 tons of nitric 
acid and the nitre cake corresponding to this will cause an increase 
of about 165 tons in the production of salt cake, making 1,485 tons 
in all. The manufacture of 1,000 tons of sodium sulphide will 
absorb about 1,300 tons of salt cake while 300 tons of Glauber’s 
salts will require 165 tons of salt cake, or 1,465 tons in all, an 
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amount approximately equal to the expected salt cake production. 
Our estimate of tke future cost is as follows: — 


Raw materials— 

Rs. 

Rs. 

Salt 2-2 tons at Rs. 12 per ton . 

26-40 


Sulphuric acid 1-5 tons at Rs. 76 per ton . 

112-50 




138-90 

Labour - . 

26-00 


Power and fuel. 

50-00 


Repairs and renewals. 

General services and supervision, rent. 

25-00 


taxes, insurance, etc. 

5-00 

105-00 

Selling charges.. 

4-00 


Packing . 

30-00 

34-00 

277-90 

Less Salt cake 2 2 tons at Rs. 20 per ton 


44-00 

Works cost (ea: godown) 


233-90 


Although in good European practice the amount of salt used 
would not be more than 2 0 tons we have allowed 2‘2 tons. We 
consider this allowance necessary as the grade of salt used in Bom¬ 
bay contains considerably more moisture and other impurities than 
the salt generally used in Europe. The cost of materials fell from 
Rs. 400 to Rs. 139 and the cost above materials from Rs. 455 to 
Rs. 105. We have already explained the reason for the fall in the 
cost of materials and the fall in costs above materials is mainly 
due to the economy expected under the heading " power and fuel ” 
as a result of continuous working. There is no allocation for non- 
working period and the selling charges have been reduced from 
Rs. 210 to Rs. 4. The following charges must be added to arrive 
at the fair selling price: — 


Depreciation, 64 per cent, on Rs. 1,60,000 


Rs. 

9,375 

Interest on working capital, 74 per cent, on 
Rs. 36,000 . 

2,700 

Head ffffice expenses and agents’ commission 


4,500 

Profit, 10 per cent, on Rs. 1,60,000 . 

• 

15,000 

Incidence per ton. 

Works cost (ex godown) , . . , 

Fair selling price 

Rs. 

62-63 

233-90 

286-63 

31,575 


Fair selling price 
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66. The production of Glauber’s salts in 1926-27 

was 100 tons. 

Our estimate of the market is 300 tons and 

our estimate of the 

Glauber’s salts. future works cost is as 

follows 

: — 


Rs. 

Rs. 

Ra-w materials— 



Salt eake *60 ton at Rs. 20 per ton . 

10-00 


Soda ash -01 ton at Rs. 140 per ton . 

1-40 


Lime -02 ton at Rs. 60^ per ton . 

1-20 


Bleaching powder -004 ton at Rs. 126 per 



ton . 

•60 




13-10 

Labour . 

2-00 


Power and fuel. 

6-00 


Repairs and renewals. 

1-00 


General services and supervision 

2-00 


Rent, taxes, insurance, etc. 

■36 




10-36 

Selling charges. 

4-00 


Packing . 

5-00 




9-00 

Works cost (ex godown) 


32-46 


A comparison with the estimate in paragraph 40 will show that 
the cost has come down from Rs. 88 to Rs. 32. The cost of mate¬ 
rials shows a reduction of Rs. 22 per ton. This is due to the fact 
that we have taken credit for salt cake at the rate of Rs. 20 per 
ton in place of Rs. 40 previously taken. Rs. 40 appears to us an 
excessive amount to allow in view of the fact that in India salt 
cake is a hy-product for which there is at present no market. In 
England where salt cake is not a by-product but the main product, 
the market price is only ^2-10-0 and it appears to us that in India 
we should allow considerably less. A further economy is anticipated 
owing to a very large reduction in the amount of soda ash used. 
As has been previously explained, this is due to the use of a nearly 
neutral salt cake in place of the highly acid salt cake made at 
present. A small quantity of bleaching powder has been added to 
allow of the oxidization of iron present in the salt cake preparatory 
to its precipitation with lime. A substantial reduction has also 
been made in the selling charges, which are reduced from Rs. 16 
to Rs. 4. In order to arrive at the fair selling price the following 
charges have to be added: — 

Rs. 

Depreciation, 6J per cent, on Rs. 16,000 . . 937 

Interest on working capital, 7J per cent, on 

Rs. 4,876 . 366 

Head office expenses and agents’ eoinmission . . 609 

Profit, 10 per cent, on R,s. 15,000 .... 1,600 


3,411 

Rs. 

Incidence per ton . . . . . 11-87 

Works cost (ex godown) .... 32-46 

Fair selling price.43-88 
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57. The production of sodium sulphide in 1926-27 was small. 
•Our estimate of the future market is 1,400 tons but in the manu¬ 
facture of this amount more salt cake would 
Sodium sulphide. required than will be available from the 

manufacture of 600 tons of hydrochloric acid, and we propose, 
therefore, to base our estimate on a production of 1,000 tons only. 
Our estimate of the future cost is as follows: — 


Raw materials— 

Salt cake l-S tons at Rs. 20 per ton 
Coal dust -7 ton at Rs. 20 per ton 

Laboor . 

Power and fuel .... 

Repairs and renewals 
General services and supervision, 
taxes, insurance, etc. . 

Selling charges .... 

Packing . 


Work* cost (ea; godown) , 


rent. 


Rs. 

26-00 

1400 

1200 

36-00 

4-00 

500 

4-00 

16-00 


Rs. 


40-00 


66-00 

I 

19-00 

116-00 


The following charges must be added in order to get the fair 
selling price: — 


Depreciation, 6i per cent, on Rs. 1,00,000 . 
Interest on working capital, 74 per cent, on 

Rs. 67,600 . 

Head cdfice expenses and agents’ commission 
Profit, 10 per cent, on Rs. 1,00,000 


Incidence per ton 
Works cost (ex godown) 


Rs. 

6,250 

4,313 

7,187 

10,000 

27,760 


Pair selling price 


Rs. 

27-76 

116-00 

142-75 


58. The production of zinc chloride in 1926-27 was very small. 
Our estimate of the future market for this chemical is 1,000 tons. 

,, .j We anticipate that it will be possible to 

ol)tam zinc tor the manufacture of zmc 
chloride from by-products of the galvanizing industry. The Tata 
Iron and Steel Company, Limited, estimates that about 200 tons 
of shimmings and 100 tons of zinc ash are likely to be available. 
These contain about 65 per cent, and 50 per cent, respectively of 
zinc. The balance may be made up from zinc dross containing 
about 93 per cent, of zinc. From information given us we calculate 
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that the average price of the zinc used will in these circumstances 
he Es. 272 per ton. Our estimate of the future cost is as follows:— 


Raw materials— 

Rs. 

Rs. 

Zinc "50 ton at Rs. 272 per ton 

136 00 


Hydrochloric acid -57 ton at Rs. 253 per ton 

144-21 



280-21 

Labour. 

4-50 


Power and fuel. 

500 


Repairs and renewals ..... 

100 


General services and supervision, rent, taxes, 
insurance, etc. 

2-60 




1300 

Selling charges. 

400 


Packing. 

16-00 




19-00 

Works cost (ex godown) 


312-21 


In order to obtain the fair selling price, the following charges 
have to be added : — 

Rs. 

Depreciation, per cent, on Rs. 60,000 . . . 3,750 
Interest on working capital, 7J per cent, on Rs. 84,000 6,300 

Head office expenses and agents’ commission . . 10,500 
Profit, 10 per cent, on Rs. 60,000 .... 6,000 

26,650 

Rs. 

Incidence per ton.26'55 

Works cost {ex godown) .... 312-21 

Fair selling price . 338‘76 

59. The total production of epsom salts in 1926-27 was only 
130 tons. Our estimate of the total demand is 2,000 tons and our 
Epsom salts. estimate of the future cost is as follows: — 


Raw materials— 

Magnesite '38 ton at Rs. 40 per ton . 
Sulphuric acid -42 ton at Rs. 75 per ton 

Labour. 

Power and fuel. 

Repairs and renewals .... 
General services and supervision . 

Rent, taxes, insurance, etc. 

Selling charges . - - • • 

Packing. 


Rs. 

Rs. 

15-20 


31-50 

46 70( 

300 


7-50 


2-50 


2-00 


-60 

15-50- 

4-00 


6-00 

900 


Works cost (ci godown) . 


71-20 
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A. comparison witli the estimate in paragraph 41 will show that, 
when the plant reaches its full output, the cost will be reduced 
from Rs. 144-27 to Rs. 71-20. During 1926-27 owing to the small 
production there was a considerable waste of raw materials and 
although we take our raw materials at slightly cheaper rates, the 
main reduction in the cost of materials from Rs. 80 to Rs. 47 is 
due to more economical working. In the cost above materials also 
there is a reduction of nearly Rs. 20, from Rs. 34-47 to Rs. 15-5, 
The following charges have to be added to the works cost to arrive 
at the fair selling price: — 

Rs. 

Depreciation, 6i per cent, on Rs. 80,000 . . . 5,000 
Interest on working capital, 7i per cent, on Rs. 40,000 3,000 

Head office expenses and agents’ commission . . 5,000 
Profit, 10 per cent, on Rs. 30,000 .... 8,000 


21,000 

Rs. 


Incidence per ton .... 

10-60 


Works cost (ex godown) . 

71-20 


Fair selling price . 

8170 


00. The production of copperas in 1926-27 was 215 tons but the 

demand according to our estimate is 500 

tons. Our 

estimate of 

Copperas. the future cost is as 

follows: — 


Raw materials— 

Ba. 

Rs. 

Iron scrap -25 ton at Rs. 10 per ton . 

2-.50 


Sulphuric acid ’4 ton at Rs. 75 per ton 

. 30 00 

32-50 

Labour . . 

1-60 


Power and fuel. 

. 1100 


Repairs and renewals .... 

2-00 


General services and supervision 

2-50 


Rent, taxes, insurance, etc. 

0-30 

17-30 

Selling charges. 

4-00 


Packing. 

5-00 

900 

Works cost (ex godown) 


58-80 


Owing to the increased production there will be a reduction of 
about Rs 16 per ton. This is mainly due to the reduction in the 
cost of sulphuric acid and to the lower selling charges. No 
economy in materials can he expected. On the contrary we have 
allowed somewhat greater quantities of raw materials than those 
given for present practice. The latter figures approximate closely 
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to theoretical requirements and it does not appear possible to us for 
manufacturers to obtain so high an efficiency particularly in work¬ 
ing with a material such as scrap iron. In order to arrive .at the 
fair selling price we have to make the following additions; — 

Bs. 

Depreciation, 6J per cent, on Rs. 15,000 . . . 937 

Interest on working capital, 7i per cent, on Bs. 7,200 540 

Head office expenses and agents’ commission . . 900 

Profit, 10 per cent, on Rs. 15,000 .... 1,500 


3,877 

Rs. 

Incidence per ton ..... 7’76 

Works cost (ex gotlown) .... 68‘80 


Fair selling price 


66'66 


Gl. The production of copper sulphate in 1926-27 amounted 
to only 35 tons, hut our estimate of the market is 250 tons. Our 

Copper sulphate. 

Raw materials— 

Copper scrap '27 ton at Rs. 900 per ton . 

Sulphuric acid R.. 0. V. -44 ton at Bs. 115 
per ton. 


Labour. 

Power of fuel .... 
Repairs and renewals 
General services and supervision 
Rent, taxes, insurance, etc. 

Selling charges 

Packing ..... 


Works cost (ear godown) 


Rs. 

Rs. 

24300 


60-60 

29360 


10-00 

1000 

3-60 

6-00 

1-60 

3000 


8200 

600 

37-00 



860-60 


A comparison of the above estimate with that in paragraph 43 
will show that there is a drop of nearly Rs. 300 in the works cost. 
The cost of materials has fallen by more than Rs. 80 in spite of the 
fact that a considerably higher price has been allowed for copper 
scrap. The price of the copper scrap actually used in 1926-27 was 
exceptionally low, viz., Rs. 765 a ton. In*our estimate for the 
future we assume a price of Rs. 900 a ton. The lower cost of 
materials is due to the lower price of rectified oil of vitriol and the 
fact that the quantity required has been reduced by approximately 
fifty per cent. The cost above materials has dropped from 
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Rs. 149-37 to Es. 30. More than half of this difference is due to 
the absence of any allocation for a non-working period. In the 
selling charges there is a difference of Rs. 92. The following 
charges have to be added in order to arrive at the fair selling 
price: — 

Rs. 

Depreciation, 6i per cent, on Rs. 14,000 . . . 876 

Interest on working capital, 74 per cent, on Rs. 38,750 2,906 

Head office expenses and agents’ commission . . 4,844 
Profit, 10 per cent, on Rs. 14,000 . 1,400 


Incidence per ton 
Works cost {ex godown) 


10,029 

Rs. 

4010 

360-60 


Pair selling price . 40070 


62. The production of alumino-ferric in 1926-27 was 65 tons. 
Our estimate of the market is 500 tons and the future works cost 
Alumino-ferric. may be estimated as follows ; — 


Raw materials— 

R«. 

Rs. 

Bauxite '36 ton at Rs. 16 per ton 

5-76 


Sulphuric acid -47 ton at Rs. 75 per ton . 

35-25 

4101 

Labour . 

1000 


Power and fuel. 

11-00 


Repairs and renewals. 

3-60 


General services and supervision , . 

100 


Rent, taxes, insurance, etc. 

0-20 

25-70 

Selling charges. 

4-00 


Packing. 

100 

5-00 


Works cost (ex godown) . 71-71 


Owing to increased production the works cost comes down from 
Rs. 118-76 to Rs. 71-71. This is largely due to there being no 
allocation for a non-working period, to the reduction in the cost of 
sulphuric acid and to the lower selling charges. The following 
charges have to be added in order to obtain the fair selling price; — 

Rs. 

Depreciation, 64 per cent, on Rs. 6,000 . . . 312 

Interest on working capital, 74 per cent, on Rs. 9,000 . 675 

Head office expenses and agents’ commission . 1,126 

Profit, 10 per cent, on Rs. 5,0(K).500 

2,612 

Rs. 

Incidence per ton ..... 5-22 

Works cost {ex godown) .... 71-71 

Fair selling price 


76-93 
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63. The production of potash alum in 1926-27 was 350 tons. 
Our estimate of the market is 2,000 tons and our estimate of the 
Potash alum. future cost is as follows : — 




E«. 

Eaw materials— 



Bauxite -30 ton at Es. 16 per 

ton 

4-80 

Sulphuric acid '38 ton at Bs. 

75 per ton . 

28-60 

Potassium sulphate -21 ton 

at Es. 165 


per ton .... 

. 

.,34'6S 

Labour. 

. . . 

1000 

Power and fuel 


1600 

Eepairs and renewals 


500 

General services and supervision 

. • 

200 

Eent, taxes, insurance, etc. 

• 

■66 

Selling charges 


400 

Packing. 

. 

6-00 


Works cost (ex godown) 109'61 


A comparison with the estimate in paragraph 45 will show that 
with the increased output the works cost comes down from 
Es. 202-54 to 109-61. The fall in the cost of raw materials is due 
to the reduction in the cost of sulphuric acid and lower railway 
freight on bauxite. The largest reductions however are in the 
cost above materials and in the selling charges. These are due 
to the increased output. In labour alone there is a saving of more 
than Es. 14 and in the selling charges of Rs. 30 per ton. In order 
to obtain the fair selling price the following charges have to be 
added;— 

Es. 

Depreciation, 6i per cent, on Es. 1,00,000 . . 6,250 

Interest on working capital, per cent, on Es. 80,000 6,000 

Head office expenses and agents’ commission . . 10,000 
Profit, 10 per cent, on Es. 1,00,000 .... 10,000 


32,260 


Incidence per ton 



Es. 

1612 

Works cost (ex godown) 

• 

• 

109-61 

Fair selling price 

• 

• 

125-73 


64. We are now in a position to determine whether an output 
of 4,000 tone which the industry should reach in the next few 

Assistance required. adequate protection is granted, 

anords a reasonable basis for submitting 
proposals to Government. For this purpose it is necessary to make 
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a comparison between our estimate of the future fair selling prices 
and the c.i.f. landed prices of the Tarious chemicals. The prices 
given in column 3 of the following table are the latest available 
figmes based either on actual transactions or on c.i.f. prices 
supplied to us by the principal importers. In the latter cases we 
have added Rs. 5-8-0 per ton to cover landing, clearing and cartage 


we understand that this commission is included 

in the c.i.f. 

price. 



Fail- 

C.i.f. 

Assistance 

Ad 

Chemicals. 


selling 

landed 

required 

valorem 



price. 

price. 

per ton. 

(Jjity. 



2 

3 

4 

0 



Rs, 

Rs. 

Rs. Per cent. 

Glauber’s salts 


43-83 

37-00 

6-83 

19 

Sodium sulphide 


142-75 

11500 

27-76 

24 

Ziuc chloride . 


. 338-76 

252-20 

86-66 

34 

Epsotn salts 


81-70 

66-80 

24 90 

44 

Copperas 


66-55 

70-80 

nil. 

nil. 

Copper sulphate 


. 400-70 

382-10 

18-60 

5 

Alumino-ferric 


76-93 

6600 

1093 

17 

Potash alum , 


. 125-73 

120-50 

6-23 

4 


d'he figures given in the table above show that copperas requires 
no protection; nr the case of copper sulphate and potash alum the 
existing revenue duty of 15 per cent, will more than suffice: in 
the case of Glauber’s salts, sodium sulphide and alumino-ferric a 
small addition to the duty would be necessary to afford full pro¬ 
tection. Epsom salts and zinc chloride however stand on a different 
footi^ and the duties indicated are 44 and 34 per cent, respective¬ 
ly. We have considered whether in view of the present prices of 
acids, some reduction in the duty on these two chemicals may not 
be feasible. It is true that at present profits considerably in excess 
of the 10 per cent, on the capital outlay which has been allowed 
in the fair selling prices are obtained from the sale of acids. But 
in the process of reorganization of the industry, involving as it 
will, the elimination of the smaller units, considerable competition 
is inevitable and we anticipate that the present prices for acids 
will not be maintained. Indeed we consider that both in the in¬ 


terest of the industry and of the country, an appreciable reduction 
in price is desirable. Already a quotation as low as Rs. 490 a ton 
for imported nitric acid (100 per cent, basis) has been noted in 
Bombay while the c.i.f. price of imported rectified oil of vitriol 
has fallen to Rs. 160. In Calcutta the market price of rectified oil 
of vitriol has already fallen as low as Rs. 140 per ton. We have 
estimated the output of zinc chloride at 1,000 tons per annum 
which would require some 570 tons of hydrochloric acid for its 
manufacture. If the duty were not sufficient to ensure the manu¬ 
facture of zinc chloride the output of hydrochloric acid would 
decline to some 70 tons per annum. The oust of making this acid 
would increase very largely in consequence and the profit from the 
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sale oF it as such would decline. Further, no salt cake would be 
available for the manufacture of sodium sulphide and Glauber’s 
salts and it is probable that the manufacture of these chemicals 
would also be discontinued. Moreover if there were no inducement 
to make epsom salts or zinc chloride, the output of sulphuric acid 
would decline; the cost of producing this acid would increase and 
in consequence the costs of all other chemicals in the production of 
which sulphuric acid forms an important constituent would rise. 
In, this connection we desire toi draw attention to paragraph 166 of 
our Report on the Steel Industry (1926) in which we emphasized 
the inter-connection of the duties which we proposed on the various 
classes of steel products. The position as regards chemicals is not 
dissimilar and the alteration of even one of the proposed duties 
may have unforeseen consequences both on the output and the cost 
of production of the other chemicals, thus vitiating the whole 
scheme of protection. For these reasons we consider that no reduc¬ 
tion save such small alterations as may be required for rounding 
sheiild be made in the scale of duties which our estimates indicate 
as suitable for epsom salts and zinc chloride. With regard to the 
other chemicals our estimates show that a duty approximating 
to the existing revenue duty would be suitable in the case of most 
of them. Potash alum and copper sulphate could be fully protected 
with a smaller duty and copperas does not require any protection. 
We do not however propose to recommend any reduction in the 
existing duties on these three chemicals. The existing duty on 
copperas is only per cent, ad valorem. In a later chapter we 
have considered representations regarding the removal or reduction 
of the existing duties and have satisfied ourselves that such reduc¬ 
tions as appear possible would have no appreciable effect on the 
costs of the industries in which these chemicals are used. Moreover 
as we recommend that the present revenue duty* on chemicals in 
general should be retained, it would be anomalous to differentiate 
against these chemicals in respect of which we have received specific 
applications for protection. On the whole, therefore, we think that 
if on further examination it appears that the industry qualifies 
for protection, piotective duties approximating to the present 
revenue duties are suitable except in the case of epsom salts and 
zinc chloride where the du^ should be raised to 44 and 34 per cent. 
ad valorem respectively, tn view of the severe foreign competition 
and the constant fall in prices we also recommend that in each 
case the ad valorem duty should be converted into a specific duty 
on the basis of the present e.i.f. landed price. 



CHAPTEE V. 

Third condition of the Fiscal Commission. 

65. It will appear from the last chapter that when an output 
of 4,000 tons of chemicals in terms of sulphuric acid is attained,. 

the duties required to protect the industry 
would not, except in the case of epsom 
salts and zinc chloride, be much higher than 
the existing revenue duties. We have little doubt that in the 
course of the next few years it should with proper organization be 
possible to secure a market for this amount. Eventually, as we 
have explained in Chapter II, the market for chemicals of the kind 
we are considering should reach at least 8,000 tons in terms of 
sulphuric acid. We propose now to consider whether when this 
output is attained the industry will be able to dispense with protec¬ 
tion thus fulfilling the third condition of the Fiscal Commission. 
We cannot say to what extent the output of each chemical will be 
increased and, to ensure that our estimate shall be on conservative 
lines, we propose for our present purpose to take into account only 
the reductions in cost resulting from the increase in the output of 
sulphuric acid. With double the output substantial economies may 
be expected: sulphur and nitre will be purchased in larger quan¬ 
tities and there should be some reduction in their costs: with con¬ 
tinuous working at full capacity we may reasonably expect further 
improvement in working practice, and some slight further reduc¬ 
tion in the quantities of raw materials required per ton of acid. 
There should be little or no increase on account of repairs and 
renewals and general services; the total of these charges may 
therefore be reduced from Rs. 4-5 to Rs. 2-5. Under the headings 
‘ labour ’ and ‘ power and fuel ’ some slight reduction may be 
expected which we estimate at -5 of a rupee. The incidence of 
rent will be reduced by half and the reduction under that head 
will amount to Re. '25. Our estimate of the fair selling price will 
be as follows ; — 

Rs. Bs. 

Raw materials— 

Sulphur -84 ton at Rs. 100 per ton .... 34-00 
Nitre '008 ton at Rs. 180 per ton .... 1-44 

- 35-44 

Labour ."70 

Power and fuel .1'12 

Repairs and renewals.I'OO 

General services and supervision .... I'SO 

Rent, taxes, insurance, etc. ..... '26 

- 4-57 

Works cost (naked) ... 4001 


( 47 ) 




48 


CHAPTEH V. 


Depreciation, 6i per cent, on Es. 5,00,000 

Interest on working capital, 7i 'per cent, on Rs. 1,60,000 

Head office expenses and agents’ commission . 

Profit, 10 per cent, on Rs. 5,00,000 . . . • 


Rs. 

31,250 

12,000 

25,000 

60,000 


Totai, . 1,18,250 


Incidence per ton 
Works cost (naked) 


Rs. 

^ 1478 
. 40-01 


Fair selling price (naked) . 54-79 


The fair selling price of sulphuric acid (naked) will therefore 
be Es. 54-79 or in round figures Es. 55 per ton, a reduction of 
Es. 20 per ton compared with the previous period. 

66. The fair selling prices of other chemicals will be reduced 
but it is difficult to make precise estimates of the extent. Except 
in the case of zinc chloride therefore where 
Reduction in cost of there are special ciycumstances which justify 
ot er c emica a. ^ further reduction, we propose to take into 

account merely the reduction which will result from the lower costs 
of the sulphuric acid, salt cake or nitre cake used. In our estimate 
of the fair selling price of zinc chloride on an output of 4,000 tons 
we have assumed that zinc ash and zinc skimmings will be used to 
an extent equivalent to 165 tons of zinc, the balance of the zinc 
required being obtained from zinc dross. The present outturn of 
galvanized sheets in the Tata Iron and Steel Company’s works is 
about 17,000 tons while the market in India is about 350,000 tons. 
Unless the present policy of Government in regard to the protection 
of industries is to prove ineffective we must assume that eventually 
the steel industry will he firmly established and that the greater 
portion of the market for galvanized sheets will be supplied by 
the Indian manufacturer. It should then he possible to obtain 
all tbe zinc required for tbe manufacture of sufficient zinc chloride 
to meet the total demand of India from zinc ash and zinc skim¬ 
mings and the average price per ton of zinc would fall from Es. 272 
to Es. 139. The reduction in the works cost of zinc chloride which 
will result from the lower cost both of zinc and hydrochloric acid 
will be Es. 77 and with a further reduction of Es. 6-8-0 in the 
overhead charges the fair selling price will be reduced to 
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Es. 254-63. When these reductions have been made the fair selling 
prices of the various chemicals will be as follows: 


Fair aellmg 
price ou 
Chemical. basis of 

4,000 tons 
Sulphurio 
Acid. 

Incroasa or 

reduotion on 

A .. 

account of 


Fair selling 
price on 
basis of 
8,000 tons 
Sulphurio 
Acid. 

Sulphuric 

Acid, 

Salt 

cake. 

Nitre 

cake. 

Net 

reduction. 

Rectified oil 
of vitriol 

132-43 

-22-0 



-22-0 

110-43 

Nitric acid 

552-88 

-30-4 

... 

+ 14-4 

-16-0 

636-88 

Hydrochloric 

acid 

286-63 

-30-0 

+ 11-0 


-19-0 

• 

267-53 

Glauber’s salts 

43-83 


- 2-75 


- 2-76 

41-08 

Sodium sul¬ 

phide 

142-75 


- 6-5 


- 6-5 

136-26 

Zinc chloride 

338-76 


-•* 


* 

254-63* 

Epsom salts . 

81-70 

- 8-4 

... 


- 8-4 

73-30 

Copperas 

66-55 

- 8-0 

... 


- 8-0 

68-55 

Copper sul¬ 

phate 

400-70 

- 9-68 



- 9-68 

391-02 

Alumino-ferric 

76-9'3 

- 9-4 

.** 


- 9-4 

67-63 

Potash alum 

125-73 

- 7-6 

... 


- 7-6 

118-13 


N.B .—In 4,000 tons estimate credit for salt cake and nitre cake was 
taken at Bs. ^ and Us, 32 respectively per ton: a reduction proportionate 
to the fall in price of sulphurio acid must be assumed and in the above 
table credit is taken at Rs. 16 and Rs, 24 respectively. 

67. We now propose to examine how the industry would stand 
if the full output of 8,000 tons of sulphuric acid were reached. 

Ability of industry the following table we give the fair 

teotion*^*”*^ selling prices and c.i.f. landed prices: — 


Product. 


Pair selling 
price. 

c.i.f. 

landed price 

Difference. 



Es. 

Es. 

Es. 

Rectified oil of vitriol 


. 110-43 

... 


Nitric acid 


. 636-88 


... 

Hydrochloric acid 


. 267-53 


... 

Glauber’s salts 


. 41-08 

37-00 

- 4-08 

Sodium sulphide 


. 136-25 

116-00 

- 21-25 

Zinc chloride 


. 254-63 

262-20 

- 2-43 

Epsom salts 


. 73-80 

66-80 

- 16-50 

Copperas 


. ' . 68-55 

70'80 

+ 12-25 

Copper sulphate 


. 891-02 

382-10 

- 8-92 

Alumino*ferric 


. 67-53 

66-00 

- 1-63 

Potash alum 


. 118-13 

120-50 

+ 2-37 

* A11nTrM.nrkA aa AVnls). 

nod 

in fha toirh. Tis.q hooTi 

m ft for 

thft rfidiintioa 
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It will be seen from the above table that the fair, selling priceflt 
of copperas and potash alum are .below the c.i.f. landed prices:; 
the fair selling prices of alummo-ferric, copper sulphate and zinc 
chloride are very nearly equal to the c.i.f. landed prices. These 
five chemicals, therefore, will require no protection even if in the 
future it proves feasible to remove the. revenue duties. Epsom, 
salts will still require protection of about Es. 17 per ton but it 
must be recollected that the freight on magnesite at present amounts 
to Rs. 25 per ton which, as we shall point out later on, might well 
be reduced. Assuming a reduction of about Rs. 13 per ton there 
will be a fall in the cost of epsom salts of about Rs. 8 per ton 
thus reducing the amount of protection required to about Es. 9 
per ton. Sodium sulphide will requii'e a duty of Rs. 21 per ton 
which amounts to a little over 18 per cent, ad valorem; and. 
Glauber’s salts a duty of Rs. 4 or 11 per cent, ad valorern. Thet 
position then is that when an output of 8,000 tons in terms of 
sulphuric acid is attained, out of the 11 chemicals which we are- 
considering, the three acids and five of the eight salts will require 
no protection. Of the remaining salts one would require a duty 
well below the existing revenue duty. In the case of two only 
would a duty in excess of the revenue duty be required. We 
desire, however, to point out that our estimates take into account 
only reductions resulting from increased output of sulphuric acid 
and not of further economies which may result from an increased 
output of each chemical. It is impossible to estimate these since 
output is uncertain but it is obvious that they may be considerable; 
It appears to us therefore that if allowance is made for improved' 
practice and economies resulting from increased output other than 
those in the manufacture of sulphuric acid which we have taken 
into account, it may fairly be claimed that wEen an 8,000 toui 
output is reached, the industry wdll be able to dispense with protec¬ 
tion. Even if it appears on the estimates that in the case of one or 
two chemicals a portion of the revenue duty should still be retained, 
it does not necessarily follow that The industry considered as a 
whole could not dispense with protection. For at this stage when 
the industry is firmly established a manufacturer might well find 
it to his advantage in order to maintain his output, to surrender 
his profit on such chemicals and on the acids used in their manu¬ 
facture, making good such deficit by the additional profit obtain¬ 
able on the sale of other salts and of the acids. We think there¬ 
fore that taking a broad view, even on an output of 8,000 tons 
of chemicals in terms of sulphuric acid, it may reasonably be held 
that the industry will be able to dispense with protection,“ while if 
the industry is reorganised on the lines suggested later, and a 
16,000 ton output obtained, the position is even more favourable. 
We consider therefore that the conditions of the Fiscal Commission 
are fulfilled and that the Chemical industry qualifie.s for protection. 
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Main Proposals. 

68. In paragrapli 64 we have indicated the rates of protection 
required. Except in two cases where the specific duties proposed 

Specific duties 'valorem. 

It IS not proposed to exceed the present 
revenue duties to any great extent. We consider therefgtre that 
the rates are moderate and for a key industry such as the chemical 
mdustry we should be disposed to recommend them even if the 
Fiscal Commission’s conditions were not strictly fulfilled. The 


gives^ the equivalent ad valorem percentage on 
ed prices. 

present c.i.f. 

Product. 

Specific duty 

Ad valorem 

per ton. 

equivalent, 

Sulphuric acid 

Bs. 

Per cent. 

Nitric acid . ( , 

Hydrochloric acid j 

. 

15 

Glauber’s salts 

7 

19 

Sodium sulphide 

28 

24 

Zinc chloride 

86 

34 

Epsom salts 

25 

44 

Copperas 

2 

2i 

Copper sulphate 

60 

16 

Alumino-ferrio 

11 

17 

Aluminium sulphate 


17 

Potash alum 

18 

16 


We have stated elsewhere that there is no ground for the removal 
OT reduction of the revenue duties. We therefore propose to 
retain specific duties on copper sulphate, potash alum, and copper¬ 
as corresponding to the present revenue duties, viz., Rs. 60, 18 and 
2 per ton respectively. 


Detailed recommenda- 69. Our detailed recommendations are 
as follows: — 

Acids: we recommend specific duties equal to the present 
revenue duties on the commoner commercial varieties of the acids. 
In addition to these varieties, the acids appear on the market in 
various niore expensive forms, on which it is not practicable to 
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levy appropriate specific duties. There are for example purified' 
acids of various qualities, of which considerable qiiantities are sold. 
Sulphuric acid also appears on the market in what are conven¬ 
tionally known as strengths in excess of 100 per cent, (i.e., con¬ 
taining free sulphur tri-oxide) and nitric acid is sold in the form 
of “ fuming ” acid. In view of these variations, we propose to- 
retain the ^ valorem duty of 15 per cent, in cases in which this 
is higher than the specific duty. An ad valorem duty alone is in- 
our opinion inadvisable in view of the exceptionally low price at- 
which nitric acid has recently been imported and of the possibility 
that other acids may also be imported at equally low rates. 

Sodium sulphate: sodium sulphate is imported in two forms, 
viz., dehydrated sodium sulphate and Glauber’s salts or decahy- 
drated sodium sulphate. The latter is the form in which the salt 
is manufactured in India and we propose a specific duty of Us. 7 
per ton thereon. The former is approximately 100 per cent, 
sodium sulphate as against 44 per cent, for the latter. The duty 
must be increased accordingly to Es. 16. We propose that par¬ 
tially dehydrated sodium sulphate containing more than 50 per¬ 
cent. of the anhydrous salt should bear the higher duty. 

Sodium sulphide: sodium sulphide is imported mainly in the- 
fused form. We propose the same duty for all forms, viz., Es. 28- 
per ton. 

Zinc chloride: the ordinary copimercial form of zinc chloride 
is approximately 100 per cent, pure and on this we propose a 
specific duty of Es. 86. Zinc chloride is also sold in the form of 
solution. As such solutions may be very highly concentrated, we 
consider that they should bear the same duty as the solid salt. 

Magnesium sulphate: the commercial form of this salt is the 
hydrated crystalline variety, epsom salts, on which we propose a 
protective duty of Es. 25. It may however be imported in a 
dehydrated form. We therefore propose a higher duty of Es. 60 
on wholly or partially dehydrated salt. 

Copperas: we propose to convert the existing revenue duty of 
2|^ per cent, ad valorem into a specific protective duty of Es. 2 per 
ton. 

Copper sulphate: the commercial form of copper sulphate is 
the hydrated variety on which we propose a specific duty corre¬ 
sponding to the present revenue duty, viz., Es. 60. This' is suffi¬ 
ciently high to cover possible evasion of the duty by the import 
of the dehydrated salt. 

Aluminium sulphate: since iron free aluminium sulphate is 
chemically similar to alumino-ferric and the method of manufac¬ 
ture is also generally similar, we hove not considered it necessary 
to make any separate examination of the cost of manufacture, but 
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we think that it should be protected. It will require a duty on 
the same basis as alumino-ferric, viz., 17 per cent, ad valorem, or 
Rs. 16 per ton. We propose therefore separate specific duties for 
these two chemicals, distinguishing between them according to the 
iron content. 


Potash alum: we recommend a specific duty corresponding to 
the present revenue duty of 15 per cent, ad valorem, viz., Rs. 18. 
We propose the extension of the duty to ammonia alum and soda 
alum which may be used for the same purposes. 

We show in Appendix I the amendments which will be neces¬ 
sary in Schedule 11 of the Indian Tariff Act if our recommenda¬ 
tions are accepted. 


70. It will be observed that in case of only two chemicals, viz., 
epsom salts and zinc chloride, are protective duties proposed 
considerably in excess of the present revenue 
poft“*prTceB°rcertaL'“' On these the high level of the 

duties has been rendered necessary by the 
very rapid fall in the price of the imported articles. For example 
in 1924-25 the value of epsom salts as recorded in the Seaborne 
trade returns stood as high as Rs. 155 per ton and that of zinc 
chloride at Rs. 369 as against the present landed prices of Rs'. 57 
and Rs. 252 respectively. Our proposals are based on the assump¬ 
tion that the import prices on wiiich the measure of protection 
depends will not shew any substantial decline in future and may 
be expected to remain fairly stable. This assumption is not sup¬ 
ported by the evidence. On the contrary the indications are that 
the future course of prices is entirely uncertain and that no reli¬ 
able forecast is possible. This uncertainty regarding the course of 
prices may be ascribed in the main to two causes namely over¬ 
production in European countries and the existence of combines in 
the chemical industry. The former has led to a general decline 
in the prices of chemicals throughout the world, while the latter 
is responsible for the specially low prices which are sometimes 
quoted in the Indian market as compared with other countries. 

71. Overproduction in Europe is the result very largely of the 
increase in the manufacturing capacity of the chemical industry 
during the war to meet the demand for 
munitions. Although many of the less 
^ ’ efficient plants have since been closed, it is 

still true that the total sulphuric acid plant in European countries 
is very materially in excess of their requirements. Meanwhile the 
productive capacity of the larger plants is increasing as a result of 
improved processes and technique. Further though there is a 
larger demand for chemicals from such industries as the artificial 
silk industry, the motor, electrical engineering and fertiliser indus¬ 
tries, some of the principal consuming industries are still ir a 
state of depression. A natural result of this overproduction has 
been a rapid decline in prices and intense competition in foreign 
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markets. This is illustrated by tbe downward trend of import 
prices since 1922. Tbe following table shows the Customs valua¬ 
tions for certain chemicals imported into India— 

Percent- 



1923-23 

1923-21 

1924-25 

1925-26 

1926-27 

1937-28 

age 

of varia¬ 


Es. 

Be. 

Be. 

Be 

Bs. 

Be. 

tion from 


per toil. 

par ton. 

par ton. per ton. per ton. per ton. 

blghegt 
to lowost 

Sodiuzu sulphide 

. 338 

2^ 

202 

176 

146 

160 

prices. 

57 

Zinc chloride 

. 414 

406 

369 

330 

300 

290 

30 

Epsoar salts 

. 92 

66 

156 

80 

70 

63 

59 

Copperas 

. 96 

79 

86 

98 

90 

98 

17 

Copper sulphate 

. 498 

409 

363 

349 

368 

366 

29 

Aluminium sulphate 

. 164 

136 

99 

75 

80 

78 

61 

Alum 

. 225 

189 

161 

141 

130 

128 

43 


72. Looking at the chemical industry in Europe as a whole the 
most striking feature is the dominating position of the two great 

~ combines namely Imperial Chemical In- 

dustries Limited in England, and the I. G. 
Earbenindustrie Aktiengesellschaft, Erankfurt in Germany. The 
policy of large amalgamations of this kind which cater for a 
world market, is to regulate prices in such a way that, while' 
y^ielding a reasonable profit on the whole business, the prices vary 
in different countries according to local conditions, including local 
competition. We found in the case of the match industry that 
it was the policy of the Swedish Match Company to charge different 
prices in different markets and that in India where the competition 
of the local industry was felt chiefly in half size matches, imported 
matches of this class were sold at abnormally low prices. 
An illustration of similar methods is afforded by the practice of the 
German Magnesium Chloride Syndicate which in view of the com¬ 
petition of the Indian industry charges lower prices in India 
than in the United Kingdom in spite of the obvious large difference 
in freight to these two countries. 

73. For the chemical industry India offers a potential market 
capable of enormous development. The tendency to low import 

Effect on Indian prices. accentuated if the 

chemical industry is declared protected. 
So far Imperial Chemical Industries Limited and the I. G. 
Earbenindustrie Aktiengesellschaft have apparently not taken an 
active share in the trade with India in the chemicals which we 
are considering. The course of possible development is indicated 
by the figures in the table given below which has been supplied to 
us by the Dharamsi Morarji Chemical Company, Limited. 





Enolkh Quotations pee ton. C.i.r. Peicbs Bombay 
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if allowance is made for the freight to Bombay these figures 
indicate that much lower prices are generally charged for export 
to India for most of these chemicals. It may be argued that it is 
not an uncommon practice to fix export prices at a lower level 
than current internal prices and that this does not necessarily 
indicate unfair competition. But it will be seen from the table 
that in the case of the two chemicals on which we have had to pro¬ 
pose snbstantial increases in duty, viz., zinc chloride and epsom 
salts, the export prices are so low in comparison as to constitute 
strong prima facie evidence of unfair competition. In any case 
whethst:' the competition is unfair or not, the practice of selling 
at very low prices for the Indian market, if pursued, may seriously 
endanger the purpose which we have in view, namely, the establish¬ 
ment of the chemical industry in India. 

74. In our first Report on the Steel industry, paragraphs 33-38, 
we discussed the question of imposing additional duties if the 

import prices of steel fell below those on 
off-set- y^hich the scheme of protection was based. 

The recommendations made in that Report 
were accepted by the Legislature in the Steel Industry (Protection) 
Act of 1924 and subsequently reaffirmed in the Act of 1927, and 
they are in our view applicable also to the chemical industry in 
its present state of development. We therefore propose that in any 
legislation undertaken to give effect to our proposals power should 
be conferred on the Governor General in Council, on being satisfied 
that chemicals are entering India at such prices as are likely to 
render the protection given ineffective, to impose such additional 
duties as he may consider necessary, 

75. It is not easy to determine what period of protection is 
required. As we have explained, in its present condition the 

industry is unable to meet foreign competi- 
eiio o protection. even with the scale of protection which 

we have proposed and considerable reorganization is required if the 
industry is to survive. The market also requires development and 
in view of the present depressed condition of the textile industry 
it is impo.ssible to foresee the rate at which it will expand. Nor 
iii it possible to forecast the course of foreign competition. The 
existence of large combines in Western Countries and the general 
depression in the chemical trade resulting from overproduction in 
Europe may not improbably necessitate a somewhat longer period 
of protection than would normally be required. On the whole 
therefore it appears to us desirable to propose no definite period of 
protection but to recommend that after seven years a fresh enquiry 
be held. At the end of that period it should he possible to forecast 
with greater certainty the prospects of the chemical industry in 
India, while the position of the industry in the main competing 
countries should by that time be stabilised. 
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Artificial Manures. 

76. As we have stated elsewhere, there is a close connectiou 
between the heavy chemicals which ^e are considering in this report 
and two principal classes of artificial 

VULll tllD- T 

mical industry. 


Connection with che- xnanures, namely, superphosphate and am¬ 


monium sulphate. It is primarily for this 
reason that we have decided to include in our report certain propo¬ 
sals regarding the manufacture of these fertilisers. But apart from 
its connection with the chemical industry, the production of artifi¬ 
cial manures such as superphosphate and ammonium sulphate has a 
most important bearing on the development of Indian agriculture. 
This is an aspect of the (question on which we desire to lay special 
emphasis. We think, therefore, that it may be useful, before 
explaining our proposals, to indicate briefly the essential part pl^y" 
ed in agriculture by these two fertilisers, particularly with refer¬ 
ence to Indian conditions. 

77. A supply of nitrogen is essential for the growth of both 

animals and plants. The nitrogen required by plants is under 

„ , , natuial conditions obtained from the air. 

Use of artmcial manures, -r .. * i. -u j j* ' 

in some cases nitrogen is absorbed directly 

from the air but more usually ijidirectly through the soil. Electri¬ 
cal discharges in the atmosphere form nitrogen oxides that are 
carried to the soil by means of rain. The world’s requirements of 
crops are, however, more than can he obtained under these condi¬ 
tions. The nitrogen supply is in practice increased by manuring. 
Manuring with animal refuse returns to the soil a portion of 
the nitrogen taken from it but this is not sufficient and it is 
usual to supplement natural manures with artificial manures or 
fertilisers. The most important nitrogen-containing fertilisers are 
nitre (sodium nitrate) obtained principally from the deposits in 
Chili, cyanamide, an artificial product, and ammonium sulphate 
obtained by the combination of sulphuric acid with ammonia. Of 
these fertilisers that with which we are now concerned is ammonium 
sulphate. This is the most important of the fertilisers used in 
India. It contains a higher percentage of nitrogen than sodium 
nitrate. Further it can be and is already made in the country. 
In addition to nitrogen, plants require supplies of phosphoric acid. 
Plant growth is increased by supplying phosphoric acid in some 
available form. The fertiliser generally used is ‘ superhosphate ’. 
This is made by the action of sulphuric acid on calcium phos¬ 
phate. The calcium phosphate is thug converted into an acid 
phosphate, a material which is soluble in water and hence readily 
as.similable hy the plant. 

78, Indian soils do not appear to he exceptional as regards their 
requirements of these fertilisers. The Royal Commission on Agri¬ 
culture found that all Indian soils were 
generally deficient in nitrogen. They ox- 

( 67 ) 


Conditions in India. 
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plained that this deficiency was largely due to the failure of the 
ryot to utilise fully organic fertilisers, such as farmyard manure 
and green leaf, and also to the heavy rainfall which removes from 
the soil large quantities of nitrogenous matter. The Royal 
Commission on Agriculture also ftSund that the laterite soils of 
India especially in the Reninsnja and in Burma, which have been 
used for generations for the cultivation of rice, were particularly 
deficient in phosphates. When it is mentioned that there are in 
India nearly 80 million acres under rice, representing more than 
36 per cent, of the land under cultivation, it will be realised 
what effect the deficiency of phosphates has on the prosperity of 
the country. A considerable amount of evidence on this point 
had be'Bn collected before the Royal Commission reported. Since 
its proceedings, a still larger volume of evidence has been collected 
which shows that the cropping value of Indian soil can be increased 
by a judicious use of artificial fertilisers. As far back as 1917 
the Board of Agriculture appointed a Committee, upon which most 
of the principal provinces of India were represented, to enquire 
into the efficacy of manuring soil with phosphates and the possibility 
of procuring superphosphate in India at a figure which would 
render its application profitable to the cultivator. The Com¬ 
mittee unanimously reported that a considerable amount of evid¬ 
ence had been collected with regard to the effects of phosphatic 
manuring in different provinces. It reported that in some of the 
provinces particularly Bengal, Assam, Burma and Madras there 
was a marked deficiency of phosphates and experiments with phos¬ 
phatic manuring had resulted in very beneficial results to agricul¬ 
ture particularly in respect of paddy. The Committee also report¬ 
ed that, where sufficient supplies of phosphatic manures were not 
available, the supply of superphosphate in the immediate future 
appeared to be important and they recommended that special 
facilities should be considered to expedite either local manufac¬ 
ture or the import of this commodity. The report of the Com¬ 
mittee is dated 28th February, 1918. Since that date experiments 
have been carried on at Pusa and in the principal provinces of 
India, notably in Madras, Burma and Bihar. We have examined 
the evidence recorded by the Royal Commission bearing on this 
point. We have also had the advantage of examining Dr. Clouston, 
Agricultural Adviser to the Government of India, Mr. Anstead, 
Director of Agriculture, Madras, and Mr. Hutchinson, Chief 
Scientific Adviser to the Imperial Chemical Industries in India, 
all of whom are officers of extensive, experience. Subject to 
variation in local conditions for which due allowance must be made, 
the conclusions arrived at from an examination of the evidence 
may be briefly summarised as follows: — 

(1) A combination of organic nitrogen, such as green manure, 

with superphosphate gives the highest yield. 

(2) The continuous use of cattle manure greatly increases the 

cropping value of the land. 
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(3) Where green manure and cattle manure are not available, 

the use oi artificial fertilisers has been found to be of 
great value particularly in respect of paddy, sugarcane, 
tea and rubber. 

(4) By the use of superphosphate alone, the productivity of 

the soil has been increased by 30 to 40 per cent, which 
according to the value of the crop may represent a 
net profit per acre of several rupees. 

(5) As regards artificial fertilisers the best results are obtained 

by the combined application of nitrogen and phosphoric 
acid in a soluble form and an increase of as much as 
103 per cent, has been obtained in Burma on the Govern¬ 
ment experimental farm at Hmawbi representing a profit 
of more than Bs. 23 per acre. 


79. In appendix IV we give the information supplied to us by 
Dr. Clouston in connection with the result of experiments with 
Results of experiments. P^spliatic manures in India. In appendix 

V we reproduce extracts from statements 
prepared by Mr. Anstead for the Boyal Commission on Agricul¬ 
ture. In appendix VI we give a summary of the results obtained 
by Imperial Chemical Industries, Limited. An examination 
of these figures proves that even with the prices of artificial ferti¬ 
lisers at their presant level, the benefit to tbe agriculturist is 
substantial. The points on which there is room for more satis¬ 
factory evidence are the proportions in which the two artificial 
fertilisers should be used, the times at which they should be applied 
and the manner of their application. The absence of exact 
information on these points does not affect the proposition that if 
artihcial fertilisers are made available to the agriculturist at a 
reasonable price, the agricultural prosperity of India is likely to 
be rapidly advanced. 

80. Ammonium sulphate and superphosphate are used in agri¬ 
culture throughout the world on a very extensive scale. The 

Ammonium sulphate. ammonium sulphate 

IS about 3,500,000 tons and tbat of super- 
phosphate about 14,000,000 tons. Their manufacture involves the 
consumption of 76 per cent, of the world’s production of sulphuric 
acid. We have received no application for protection of ammoniuro 
sulphate and we should not therefore ordinarily consider this branch 
of the industry. The use of ammonium sulphate as a fertiliser is 
however closely connected with that of superphosphate. Some dis¬ 
cussion of ammonium sulphate therefore appears necessary, if our 
survey of the subject is to be complete. Various processes are in 
use for tbe manufacture of ammonium sulphate. It can be pro¬ 
duced by the action of ammonia (whether produced synthetically 
from the atmosphere or as a by-product) and carbon dioxide on 
gypsum. But tbe most common process and that exclusively in use 
in India is by scrubbing coke oven gases with sulphuric acid, 
thus removing the ammonia found free in such gases. The total 
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production of ammonium sulphate from Indian coke oven gases 
has now reached 15,000 tons annually and the total consumption 
of the country is now about double that figure. The use of this 
form of fertiliser has rapidly extended in recent years and the 
figures for the past five years are as follows: — 



1924 

1926 

1926 

1927 

1928 


Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Local production . 

. 12,oo5 

13.340 

14,566 

13,461 

15,082 

Imports* 

203 

4,724 

2,684 

3,915 

17,993 


12,758 

18,064 

17,239 

17,366 

33,076 

Less eSports* 

. 10,253 

4,279 

4,304 

3,756 

10 

Approximate consumption 

. 2,505 

13,786 

12,936 

13,610 

33,065 


Rs. 

Rs. 

Rs. 

Rs. 

Rs. 

Market price 

186 

177 

180 

174 

160 


In the above table are included the average prices in each 
year. It will be observed that prices have been steadily falling 
and with this decline in prices the use of ammonium sulphate 
has been correspondingly increased. We wish to emphasise this 
aspect of the case since it is of the utmost importance to rffcognise 
that in a country where the majority of the inhabitants are small 
agriculturists of straitened means, the price at which artificial 
manures can be obtained is one of the main factors in the exten¬ 
sion of their use. In fact it may safely be held that a reduction 
in price is one of the best forms of propaganda. There is no 
doubt that the scope for the use of artificial manures is immense. 
The demand for ammonium sulphate is rapidly increasing and so 
far as we can judge, there is practically no limit to the amount 
which India can absorb. Provided that it can be supplied at a 
reasonable price, it is probable that even within a few years at 
least 100,000 tons per annum will be required. 


81. Ammonium sulphate in India was sold formerly by the 
British Sulphate of Ammonia Federation and is now sold on 


Organization of market. 


behalf of a combine by Nitram, Limited. 
The combine consists largely of British 


manufacturers hut the majority of firms operating coke oven plants 
in India including all the Steel and Iron works are also members 


of the combine. The whole production is marketed by Tfitram, 
Limited, and prices are fixed for various countries according to 
the conditions of competition. The manufacturers are paid the 
average price realised per ton in a'll the markets whether at home 
or abroad. Foreign prices would ordinarily approximate to what 
may he called world^ parity prices, though the manufacturer on 
an average will receive very much less because average freight 
and marketing charges for ammonium sulphate sold abroad must 


• The figures given above for annual imports and exports are taken 
from the Annual Statement of Sea-borne Trade of British India and are 
for the official financial- year Isi April to Slst March, 
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be met. An examination of the prices in India and the net return 
to the Indian manufacturer reveals a somewhat curious position. 
The average price in India—^f.o.r. any port—^was in December, 
1928, Bs. 160 per ton, but the average price paid to the manufac¬ 
turer was £7-10-3' for ordinary quality, that is to say about Rs. 100. 
It will thus be seen that though the Indian manufacturer gets 
only Rs. 100 per ton at the works, the ryot has to pay Bs. 160 per 
ton at the port. In the same month the price of sulphate of 
ammonia in England amounted to £10-4-0 or Rs. 136 per ton 
delivered to the consumer. So far as the Indian manufacturer 
is concerned, it is possible, as we have been informed by Imperial 
Chemical Industries (India), Limited, that the difference between 
the average price received by the Indian manufacture and the 
price charged in the Indian market may be covered in part by 
freight, marketing and expenses on account of propaganda which 
if undertaken by a single manufacturer might he exceedingly 
heavy. Further he has the certainty of disposing of the whole 
of his output. But the Indian agriculturist appears to derive little 
benefit from the establishment of the ammonium sulphate industry 
in India. Though far less able to bear the expense, he has to 
pay Rs. 160 plus freight and other charges per ton of ammonium 
sulphate as compared with Rs. 136 per ton paid at destination by 
the farmer in England. We bring this matter to notice, because 
it does appear to us that the essential conditions of the Indian 
market have been overlooked by the combine. If the market for 
fertilisers is to be extended in India, which we understand is the 
aim of the combine, it is imperative that prices should be reduced 
and in view of the poverty of the average Indian agriculturist, it 
would appear not unreasonable to expect the combine so to 
average its world prices as to charge a somewhat lower price for 
ammonium sulphate in India than it does in other more advanced 
countries. 


82. We turn now to a consideration of the second important 
fertiliser namely superphosphate. As we have stated the use of 
Superphosphate. fertiliser is particularly advantageous 

tor nee crops, for sugarcane and on tea 
and rubber estates. It is probable that it can be applied with 
advantage to the majority of soils, since even where no immediate 
result is apparent, its application constitutes an insurance against 
soil deterioration. On tea and rubber estates it is used on a 


considerable scale in conjunction with green manure. It is also 
commonly applied with ammonium sulphate, or farmyard manure. 
The greatest advance in the use of superphosphate has been made 
in the Madras Presidency largely under the guidance of the 
Agricultural Department arid of the total consumption in India of 
approximatelv 10,000 tons of superphosphate, far the greater por¬ 
tion is used in Southern India. As in the case of ammonium 


sulphate, we anticipate a rapid increase in the demand for super¬ 
phosphate provided that it can be obtained at a reasonable price 
and it is not improbable that within a comparatively short period 
fiome 30,000 tons will be required annually. 
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83. The principal raw materials required for the manufacture- 
of superphosphate are sulphuric acid aud bones or phosphate rock^ 
Manufacture of super- There p'e large quantities of bones available 
phosphate. in India, but they command a higher price in 

foreign markets for use in the preparation of 
commodities other than artificial manure than is charged for rock 
superphosphate in India. The balance of advantage therefore appears 
to lie in the export of bones and the purchase or manufacture of rock- 
superphosphate. Indeed a reduction in the price of bones of at least 
Us. 30 or Rs. 40 a ton is necessary before the manufacture of 
bone superphosphate in India becomes a practical proposition. 
We do not therefore propose to discuss bone superphosphate in 
detail tKbugh it is possible in the case of war that bones, of 
which about 100,000 tons are exported annually, might form an 
important material for the manufacture of superphosphate. The 
principal sources of supply of rock phosphate are the United States 
of America and the north and east coasts of Africa. Nearly TO- 
per cent, of Europe’s requirements are supplied by Africa. In 
India rock phosphate is at present found in Singhbhum and 
Trichinopoly, but the evidence does not justify the expectation 
that it can be used in the manufacture of superphosphate in the 
immediate future. It is evident that until more investigation has- 
been carried out, India will have to depend upon imported rock 
phosphate. In this respect the manufacturer in India would be 
at no disadvantage compared ufith the foreign manufacturer since 
the latter also has to buy his rock phosphate from equally 
distant sources. Rock phosphates have a world price and are sold 
on the basis of their content of calcium phosphate. We have 
ascertained the freight from Africa to European and Indian ports. 
Eor small quantities the freights to India are comparatively high, 
but for larger quantities they are very nearly the same as to 
Holland which is the largest superphosphate exporting country in 
Europe. Although foreign countries may have some advantage 
over India in regard to by-product sulphuric acid, this advantage 
is more than offset by the freight on superphosphate to India, 
the cost of re-bagging and other incidental expenses. The cost 
of transport from European ports to India with the costs incidental 
to importation slightly exceeds the price- of siiperphosphate f.o.b. 
European port as the following figures will show: — 

Rs. A. P. 


Superphosphate f.o.r. Dutch port £2-13-3 


Freight £1-2-6 
Landing and carting charges . 
Importers’ coinniission 
Re-bagging . . . . 

Wastage 2 per cent. 


Rb. a. f. 

=15 0 0 
6 8 0 
7 8 0 
7 8 0 
18 0 


=35 8 0 


87 0 0 


72 8 0 
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These figures were supplied to us hy Imperial Chemical Indus¬ 
tries Limited and Messrs. Shaw Wallace and Conipany who market 
Ml classes of fertilisers in India. Messrs. Shaw Wallace and Com- 
jpany charge Us. 7-8-0 as their commission. We have been told 
that except in rare cases when it is possible to rail it immediately 
to the consumer it is the invariable practice to re-bag superphos¬ 
phate on arrival in India. When superphosphate is delivered 
upcountry, a charge of not less than Rs. 5 per ton is added to 
cover sub-ageney commission, godown charges and propaganda 
agency, thus bringing up the price to Rs. 77-8-0 per ton j)lu$ 
the freight from the port to destination. 

84. The import price with Tvhich the Indian manufacturer has 
to compete is Rs. 37 above the price at the port of shipment. In 

,, ^ , other words, if India is to depend on import- 

manufactufe. ° superphosphate, it can never obtain it ex¬ 

cept at a price which is 100 per cent, in 
excess of the export price. If, on the other hand, superphosphate 
is manufactured in India under competitive conditions, it may 
be possible, after Indian labour has been trained and large units 
have been erected, to place superphosphate on the market at a 
price not very much higher than in Europe. We see no insuper¬ 
able difficulty, if the manufacture of superphosphate is established 
in India, in reducing the pi'ice eventually by at least Rs. 20 a 
ton. This, in a country where the agriculturists have no large 
resources, must have a very stimulating effect upon the consump¬ 
tion of superphosphate. Obviously, it w'ould be to the advantage 
of the country to take every possible step which would ensure to 
the ryot his superphosphate at as cheap a price as possible. 

85. The capacity of some of the larger works in Europe is as 
great as 100,000 tons. In European countries where production 

Economic unit. undertaken largely for export, the cost at 

works must be sufficiently low to enable 
manufacturers after meeting freight and other charges to sell 
superphosphate at competitive prices in foreign markets. In view 
of the severe competition which prevails in the superphosphate 
industry, the Indian manufacturer must also be prepared to reduce 
his costs to the loAvest possible level, but we think that so long 
as the iniport price in India exceeds the f.o.b. price by 100 per 
Cent., it is not necessary for him to employ such large units as 
those in Europe. Any unit which enables the manufacturer even- 
tuallv to produce the article at a price below that at which it 
can be imported may be regarded as economic. We consider that 
if the manufacture of superphosphate is at the beginning under¬ 
taken in conjunction with chemicals, a plant of a capacity of 
10,000 tons would prove to be economic. Buring the period of 
protection, however, we do not think that it -st^ould be safe to 
assume an average production of more than 5,000 tons per annum 
per unit of manufacture. We therefore propose to take this a« 
our basis of investigation. 
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86. Tke imported superphosphate against which the Indian 
manufacturer will have to compete contains 18/20 per cent, of 
soluble phosphoric anhydride (PaO^). There 
Several varieties of rock phosphate in 
the market, but we think that if the Indian 


manufacturer is to produce such a high class superphosphate he 
must use the best rock phosphate, which so far as the Eastern 
Hemisphere is concerned is ordinarily the Moroccan. The price 
of this rock phosphate is about per unit of available calcium 
phosphate and as its purity is generally about 75 per cent., the 
price per ton f.o.b. Moroccan port may be taken as ^l-8-l-| per 
ton. Ifor small consignments of about 500 tons the freight is 
£1-5-0 per ton. To the c.i.f. price must be added the usual land¬ 
ing, handling and carting charges of Us. 6 per ton. Rock phos¬ 
phate is usually shipped in bulk and for that reason some allow¬ 
ance for wastage should be made. We think that an allowance 
of 2^ per cent, of the total cost would not be excessive. The 
total cost of one ton of rock phosphate delivered at the works would 
thus amount to Rs. 42-4 made up as follows: — 


£ s. d. Rs. 

F.o.b. Moroccan port.1 8 IJ 

Freight..16 0 

2 13 li =35'4 

Lauding, etc., charges.6-0 

41- 4 

Wastage 2^ per cent..1-0 

42- 4 

The proportions of rock phosphate and of sulphuric acid 
required in the manufacture of superphosphate depend on the 
composition of the phosphate. Sulphuric acid must be added in 
the proportion necessary to decompose the calcium phosphate and 
to convert it to hydrated hydrogen calcium phosphate, the essen¬ 
tial constituent of superphosphate. Sulphuric acid is also con¬ 
sumed in decomposing other constituents such as calcium carbonate. 
The quantity of sulphuric acid required and the yield of super¬ 
phosphate therefore vary considerably. We have for the sake of 
our estimate taken amounts that have been calculated according 
to the actual analysis of a typical Moroccan phosphate. This 
will require -56 tons of rock phosphate and ‘35 tone of sulphuric 
acid (100 per cent, basis). The cost at which sulphuric acid should' 
he taken into account depends upon the stage which the manu¬ 
facture of that acid has reached in the country. W^e have assumed 
that the average production of sulphuric acid during the period 
of protection will amount to 4,000 tons per annum. We do not 
contemplate the manufacture of superphosphate for the time being 
as an independent undertaking hut as part of that of chemicals. 
The manufacturer may not find it easy to market the full quantity 
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of some of tlie chemicals and in order to reduce the cost of 
sulphuric acid, and that of his other products, he may find it 
convenient to manufacture simultaneously superphosphate in quan¬ 
tities for which a market is available. The average production 
of 5,000 tons of superphosphate would absorb about 1,750 tons 
of sulphuric acid and, if the manufacture of 6,000 tons of super¬ 
phosphate is undertaken in connection with an existing chemical 
works, the increase in the average production of chamber acid 
will not be such as to bring the cost of manufacture appreciably 
below what we have estimated on an output of 4,000 tons of 
chamber acid on a 100 per cent, basis. We therefore assume that, 
according to our estimate in the case of the other chemicsds, the 
cost of sulphuric acid including overhead charges and profit should 
be taken at Rs. 75 per ton. The cost of sulphuric acid per ton 
of superphosphate would therefore be Rs. 26'25. 

87. As regards the cost above materials, it is difficult to make 
an absolutely accurate estimate, but the processes are simple and 
Cost above materials. machinery used is automatic. We have 

been supplied with estimates by the Eastern 
Chemical Company, the Dharamsi Morarji Chemical Company 
and Messrs. Parry and Company. Messrs, the Dharamsi Morarji 
Chemical Company have manufactured bone superphosphate to the 
extent of about -300 tons per annum, while Messrs. Parry and 
Company have had considerable experience, though on a small 
scale, of the manufacture both of bone and rock superphosphate. 
Our e,stimate of the works coat is as follows: — 


Eaw materials— 

Rs. 

Rs. 

Rock phosphate '56 tons at Rs. 42-4 per ton . 

23-74 


Sijlphuric acid -36 tons at Rs. 75 per ton . 

26-25 

49-99 

Labour . 

2-00 

Power and fuel. 

4-00 


Repairs and renewals. 

3-50 


General services and supervision . 

1-00 


Rent, taxes, insurance, etc. 

•60 

11-00 

Selling charges. 

4-00 

Packing . 

6-00 

9-00 



Works cost (e* godown) 


69-99 


88. In order to obtain the fair selling price we have to add 
the overhead charges and manufacturer’s profit. Eor this pur- 
Overhead chargea and P®se we must make an estimate of the cost 
profit. of the plant and equipment. We have 

been supplied with two estimates, one for 
a unit of 5,000 tons and another for one of 10,000 tons. For the 
former plant the equipment and buildings would cost Rs. 1,00.000 
but if the capacity were doubled, the cost would not amount to 
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more than Rs. 1,40,000. We were told in the oral evidence that 
if the capacity was further increased to 30,000 tons per annum 
the total cost would not exceed Rs. 1,60,000. It will thus be seen 
that as the capacity of the plant increases the cost of the equip¬ 
ment is rapidly decreased per unit of production. For our pre¬ 
sent purpose, however, we shall take a plant of a capacity of 
6,000 tons and we shall allow depreciation at the rate of per 
cent, as usual on the whole block value. As regards head office 
expenses and agents’ commission, we shall allow 6^ per cent, on 
the works costs, excluding the cost of sulphuric acid, as in the 
case of the chemicals which we have already considered. As regards 
working capital, it must be recollected tbat superphosphate has 
a seasonal market and, if manufacture is to continue throughout 
■the year, it will he necessary to maintain considerable stocks. In 
tbe case of chemicals we have allowed interest on a turnover of 
six months. In this ease more capital will be locked up and 
it is not unreasonable to base the calculation on a turnover of 
eight months. As regards manufacturer’s profit, in the beginning 
nothing less than 10 per cent, will suffice, although in European 
countries owing to competition the return on the manufacture of 
superphosphate and other fertilisers is much less. In many cases 
a reduction is made in the selling price by charging little or no 
profit on sulphuric acid. In India however while the industry is 
fltill in its infancy, it is improbable that it would expand as rapidly 
as is desirable in the country’s interest if the profit on the sulphuric 
acid or on the superphosphate were reduced below a 10 per cent, 
level. Tbe following items have to be added to obtain the fair 
selling price; — 

Rs. 

Depreciation, 6i per cent, on Rb. 1,00,000 . . . 6,250 

Interest on working capital, 7i per cent, on 

Rs. 1,44,000 . 10,800 

Head office expenses and agents’ commission . , 13,7^ 

Manufacturer’s profit ....... 10,000 

40,800 

Rs. 

Incidence per ton.g.jg 

Works cost (ea: godown) .... 69-99 

Fair selling price . 78*16 

or Rs. 78 in round figures. 

89. In the above price we have allowed for selling charges 
what we consider would be a reasonable amount if the market were 

Charges for propaganda. devdoped and no propaganda were 

necessary. But it is certain that much 
propaganda must be undertaken before the manufacturer acquires 
a sufficiently large market. Foreign importers have been spending 
large sums of money for this purpose and, if the Indian manu¬ 
facturer 18 to meet competition from this source, he too must be 
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prepared to incur considerable expense. If during the period of 
protection of the chemical industry Bs. 5 per ton were allowed 
tor propaganda, it would not be excessiYe, The total fair selling 
price (e.r godown) would thus amount to Bs. 83 per ton. 

90. As we have stated in paragraph 86, the c.i.f. lauded price 
of superphosphate including importers’ commission and re>bagging 

„ . . , j , charges is Bs. 72-8*0 per ton. There is at 

pieseut no competition between the toreign 
importer and the local manufacturer but, when conditions have 
changed, competition may be expected to arise; not only may the 
c.i.f. price of superphosphate drop, but the importers may also 
reduce their commission to the barest minimum. As regards the 
former we are not able to make any estimate, though there is evi¬ 
dence to suggest that superphosphate is being exported at a price 
below the f.o.r. works price in Europe. We shall assume for our 
purposes that the price will not drop substantially below £2-13-3. 
The commission charged by the importers is at present Bs, 7-8-0- 
per ton, but under competitive conditions this will almost certain¬ 
ly be reduced and it would not be safe to as.sume a higher figure 
than Bs. 2-8-0 a ton. The c.i.f. landed price will then he reduced 
from Bs. 72-8-0 to Bs. 67-8-0 per ton. 

91. Our estimate of the fair selling price required during the 
period of protection is Bs. 83 per ton. The import price we 

Protection required. nssiime will be Bs. 67-8-0 per ton and there¬ 
fore the measure of protection is Bs. 15-8-0. 
Owing to the excess capacity of plant established during the war, 
very severe competitive conditions exist in the superphosphate 
industry in Europe. The competition is likely to be even more 
severe if, a.s we are informed, chemically combined fertilisers are 
to be placed on the market in large quantities in the near future. 
We would therefore allow a margin of Bs. 2-8-0 against future 
reductions in the price of the imported article. The amount of 
protection indicated then 'Becomes Bs, 18 per ton. 

92,, In order to decide whether the manufacture of superphos¬ 
phate will be able eventually to dispense with protection, we pro¬ 
ceed to make an estimate of the future fair 
onfput““*® selling price on an output of 10,000 tons 

per annum. In our previous estimate we 
have allowed 25 shillings per ton for freight on imported rock 
phosphate because we think that it will be imported in small quanti¬ 
ties. When production however goes up to 10,000 tons, it should 
be possible to charter a whole ship or to obtain very favourable 
rates for larger consignments. We Have been told that if a whole 
ship were chartered the freight would not be more than 16 
shillings per ton. This will reduce the cost of rock phosphate 
delivered at the works from Bs. 42-4 to Rs. 36'73. Eor sulphuric 
acid (100 per cent, basis) we have allowed Bs. 75 per ton in 
the earlier estimate. We now propose to allow Rs. 55 per ton 
which is the fair selling price of that acid when the output reaches 
8,000 tons. For power and fuel we have allowed in the earlier 
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estimate Es. 4 per ton, but with increased output the cost should 
not exceed Es. 2-25 per ton. For the same reason a reduction ot 
one rupee in the selling charges would not be unreasonable. ^ For 
propaganda we have allowed Es. 5 per ton in the earlier estimate 
but on an output of 10,000 tons Es. 3 per ton should suffice. 
The other reductions call for no special explanation. Our esti¬ 
mate of the future works cost is as follows: — 

Bs. Bs. 

Raw materials: — 

Rock superphosphate (75 per cent.) 

■56 tons at Rs. 35-73 per ton , . . 20-01 

Sulphuric acid (100 per cent.) '35 tons 

at Bs. 55 per ton.19-25 

- 39-26 

Labour .. 

Power and fuel . . . . • . 2-26 

Repairs and renewals.2-60 

General services and supervision . . . '76 

Rent, taxes and insurance .... -25 

- 7-26 

46-61 

Belling charges.4-00 

Packing (double bags).6-00 

-— 9-00 

Works cc«t (e® godown) . 55-51 

Depreciation at 6i per ceut. on 

Rs. 1,40,000 8,750 

Interest on working capital at 7J per cent. 

on Rs. 21 lakhs.18,750 

JHead office expenses and agents’ commission . 23,240 

50.740 

Profit (10 per cent, on Rs. 1,40,000) . . 14,000 

64.740 

Incidence per ton ..... 6-47 

Works cost {ex godown) .... 55-51 

Fair selling price . . Rs. 61-98 or 62 

Propaganda charges ..... 3 


93. If the present c.i.f. landed price of superhosphate con¬ 
tinues, the industry will be able to dispense with protection when 
„ .... , TP- 1 output of 10,000 tons is attained and if 

Commission ° competitive conditions prevail, the ryot will 

probably obtain his superphosphate at Es. 65 
per ton f.orr. works instead of Es. 77-8-0 as at present. In its 
relation to agriculture the fertiliser industry may fairly he con¬ 
sidered a key industry iof great national importance. ' It is at 




ABTIFICIAL MANX7BES. 


69 


present unable to meet foreign competition without protection and 
without the assistance of Government no development of the in¬ 
dustry can be expected. At the same time as we have shewn, it 
should eventually be able to face foreign competition without pro¬ 
tection. We therefore consider that the conditions of the Fiscal 
Commission are satisfied and for this reason and in view of the 
close connection between the manufacture of fertilisers and of the 
chemicals which form the subject of this enquiry, we recommend 
that the manufacture of superphosphate should be declared a 
protected industry. 


94. In the case of an article like superphosphate which is used 
by agriculturists protection by means of an increased duty is un- 

Method of protection ^^^“’^^ble. We must therefore recommend 
•xplained. ® scueme of bounty. At one time we were in- 

. clined to the view that the bounty might be 
fixed upon the quantity of sulphuric acid used in the manufacture 
5 .There would be however many administrative 
difficulties in determining the amount of bounty and we have come 
to the conclusion that the bounty should be paid on the production 
of superphosphate. The bounty proposed amounts to Es. 18 per 
ton. The fair selling price is based upon the assumption that the 
superphosphate contains 18 to 20 per cent, of soluble phosphoric 
■ S^P®^pliosphate is sold according to its phosphoric 
anhydride content and the scale of bounty required on a produc- 
taon of superphosphate up to 5,000 tons would be at the rate of 
soluble phosphoric anhydride. Since on an out- 
put 01 10,000 tons the industry will be able to dispense witb pro* 
teetion, a smaller bounty would be required for production in ex¬ 
cess of 5,000 tons It appears to us that a bounty of 8 annas per 
unit of soluble phosphoric anhydride would suffice for the output 
m excess of o,000 but not exceeding 10,000 tons. It will probably 
be convenient for administrative reasons to fix a single rate of 
bounty for the whole production. There is some advantage also in 
proposing a single rate rather than a sliding scale since it offers an 
inducement to manufacturers to increase their output rapidly. W^e 
tli^erefore propose the mean rate of 12 annas per unit of soluble 
anhydride. The bounty should be payable on the first 
10,000 tons produced m one factory, and any production in excess 
of this amount should not be entitled to any bounty. We are ad¬ 
vised that the test to be applied for determining the quality is a 
simple one and the Government of India or any authority which it 
appoints on this behalf should have no difficulty in determining 
with reasonable precision the amount of bounty payable. For the 
reasons which we have already given in the case of chemicals we 
propose that the period during which the bounty will be payable 
should also extend to seven years. ‘ ' 

innnn demand for superphosphate is estimated at 

111,000 tons, which would keep only one plant working to full 

Burden on Government important 

revenues. ports in India excluding Burma where plants 

for superphosphate may in future he estab- 
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lished. The demand for superphosphate is rapidly increasing and, 
as we have pointed out, we cannot regard it as improbable that 
production will reach 30,000 tons per annum during the period of 
protection. We have proposed that a bounty at the rate of 12 
annas per unit of phosphoric anhydride should be granted to manu¬ 
facturers of superphosphate up to a maximum of 10,000 tons per 
annum manufactured by any one factory. It is impossible to fore¬ 
see how the demand for superphosphate may develop and it is 
difficult to impose any limit on the payment of bounty save that 
no bounty should be pa 3 'able on production of more than 10,000 
tons by any one factoiy. Assuming that three factories are in 
operatieu, the liability of the Government of India in any one 
year would probably not exceed Rs, 4 lakhs, but in view of the 
importance of the industry and the possibility of increase in demand 
particularly in Burma we think that it would be inexpedient to 
limit the expenditure to Rs. 4 lakhs, and we propose that the 
maximum amount of bount 5 ’’ payable in any one year should be 
fixed at Rs. 7 lakhs. The production of superphosphate in this 
country apart from its value as an industry would be of great bene¬ 
fit to the ryot since it is probable that conditions of competition 
would make superphosphate available at a figure far below the 
present price. Moreover, the existence of a local industry, as 
have stated in Chapter II, would stimulate chemical research in 
relation to agriculture. Sulphuric acid, again, will be produced on 
a larger scale which unuld cheapen the cost of production of all 
the chemicals and industries dependent upon its use and the ex¬ 
pansion of the chemical industiy as a whole would therebj’ be 
expedited and the period of protection shortened. 

Conditions of payment 96. The payment of the bounty should be 
of bounty. Subject to the following conditions; — 

Ko bounty shall be payable to or on behalf of any company, 
firm or other person engaged in the business of manufacturing 
superphosphate unless such company, firm or person provides facili- 
tie.s to the satisfaction of the Governor General in Council for the 
technical training of Indians in the manufacturing processes 
involved in the business and, in the case of a company, unless— 

(u) it has been formed and registered under the Indian Com¬ 
panies Act, 1913; and 

(6) it has a share capital the amount of which is expressed in 
the memorandum of association in rupees; and 

(c) such proportion of the directors as the Governor General 
in Council has by general or special order prescribed in 
this behalf consists of Indians. 

In making these proposals we have been guided generally hr' 
the provisions of the Steel Industry (Protection) Act of 1924, ex¬ 
cept in one respect: namely that we consider that to qualify for the 
payment of bounty a company should comply with the above condi¬ 
tions whether engaged at present in the manufacture of superphos- 
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phate or not. In the course of our investigation we have satis¬ 
fied ourselves that no hardship will be caused to any existing com¬ 
pany by the observance of these conditions. 


97. It may also be advisable for the Government of India to 
take powers to frame rules defining sujierphosphate and regulating 
^ , , the procedure for the payment of bounty 

ower to ma e lu es. production. It is undesirable that 

the grant of a bounty should result in the establishment of a number 
of small uneconomic units which, on the withdrawal of protection, 
would disappear. For this reason provision should be made by 
Rules to fix the minimum amount of production on which any 
manufacturer should earn a bountj'^. Supervision over the *000186 
of manufacture will be facilitated if the industry is organized into 
a few large factories. In our opinion no bounty should be payable 
unless the production amounts to 2,000 tons in one year. It is also 
of the utmost importance that there should be no deterioration in 


the quality of the fertiliser. The rule.s should provide for a mini¬ 
mum phosphoric anhydride content, which in our opinion should not 
fall below 12 units. Another matter which must not be overlooked 


is the possibility of Indian manufacturers joining some world com¬ 
bine as has happened in the case of ammonium sulphate. In such 
an event it would be impossible to ensure that the bounty served 
the purpose for which it was intended. Power should be reserved 
to Government to withhold the payment of bounty in such a case. 

98. Our attention has been drawn to the use of fertilisers in 
which nitrogen and phosphoric acid are chemically combined and 
which are sold under various proprietary 
^ names, it has been suggested that these may 

in time replace ammonium sulphate and superphosphate. On the 
supposition that the new fertilisers largely replace ammonium sul¬ 
phate and superphosphate, the amount of superphosphate required 
in India has been placed according to the Director of Agriculture, 
Madras, at 10,000 tons. These compound fertilisers combine in 
themselves the properties both of ammonia and of phosphoric acid 
and it might be urged that if they can be produced and placed on 
the market more cheaply it is of little use to encourage the manu¬ 
facture of superphosphate in India. It is probable that the cost 
of transporting these compound fertilisers from Europe will be less 
since they are less bulky. But judging from present prices w'e are 
not satisfied that compound fertilisers are less expensive to use than 
a corresponding mechanical mixture of ammonium sulphate and 
superphosphate. Even if it had been proved that compound .ferti¬ 
lisers are at present less expensive, we could not accept the argument 
as conclusive. As we have already pointed out, the price of am¬ 
monium sulphate is much higher in India than elsewhere and we 
anticipate that in the future there will be a considerable reduction 
in the price both of this and of superphosphate. Again, on the 
basis of present world production about 8 million tons of sulphuric 
acid are used in the manufacture of ammonium .sulphate and super¬ 
phosphate, and it is improbable that this industry will surrender 
without a struggle. At any rate there is at present no indication 
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of their displacement by the new fertilisers : for it will be seen from 
appendix VII that there has been a steady increase in the world 
production of ammonium sulphate while there is no evidence of any 
appreciable decline in that of superphosphate. As regards super¬ 
phosphate there is high authority for the view that in spite of com¬ 
petition from compound fertilisers calcium superphosphate will be 
lequired for many years to come as under certain conditions some 
soils require nothing more than a phosphatic fertiliser capable of 
ready assimilation. Mr. Hutchinson^ the Chief Scientific Adviser 
in India to the Imperial Chemical Industries (India), Limited, gave 
evidence before us to the effect that it was improbable that annual 
applications of compound fertilisers will be required and there will 
always be room for the use of ammonium sulphate and superphos¬ 
phate separately. Further w’e observe* that in South Africa the 
African Explosives and Industries, Limited, with which the Im¬ 
perial Chemical Industries is associated, is about to erect a 50,000 
ton plant for superphosphates. In Australiat too where the manu¬ 
facture of superphosphate amounted to 800,000 tons fresh super¬ 
phosphate plant is being erected while in Canada the output is being 
extended considerably. Similarly extensions are in progress also in 
other countries. It appears to us therefore that India cannot afford, 
in contrast to other countries, to suspend activity until the commer¬ 
cial success of the new process of manufacturing fertilisers is estab¬ 
lished, It is anomalous that a country in which 90 per cent, of the 
inhabitants are agriculturists should have to depend on foreign 
imports for such an important adjunct to agriculture as artificial 
manure. We see no reason therefore to delay taking action for the 
establishment of tlie superphosphate industry in India. Should the 
superiority of combined fertilisers be proved at a later date, we see 
no insuperable difficulty in the establishment of the industry in 
India, under suitable protection if necessary. 

* Imperial Chemical Industries, Ltd,, Annual Report 1928. 

t Manchester Guardian Commercial, llth April, 1929. 




CHAPTER VIII. 


Unit of production. 

99. Our proposals for the protection of the chemical 
industry are based on the output which the industry may 

„ ,, reasonabiv be expected to attain in 

aionaisaion. existing conditions. We propose now 

to consider what measures are possible to widen the effective 
marJcet for these chemicals in India and to facilitate that reorganiza¬ 
tion of the industry without which we believe economic manufacture 
under modern conditions to be impossible. Since the report of the 
Piscal Commission and the adoption by the Government of the 
policy of discriminating protection, immense changes have been in¬ 
troduced in European countries in the methods, organization and 
equipment of industries. ‘ Rationalisation ’ is one of the many 
expressions commonly used to describe the process by which these 
changes have been brought about. There are two fundamental 
principles upon which this new system of organization is built. In 
the first place, by voluntary or forced amargaination the industry 
is brought under a single management and financial control. The 
small and inefficient units are closed; manufacture is concentrated 
in convenient centres and production is carried on with larger and 
larger units. In the next place, control is acquired not omy over 
the whole market of the country but of groups of countries, and 
prices are stabilized at levels which will ordinarily preclude com¬ 
petition. The Imperial Chemical Industries, Limited, and the 
I. G. Earbenindustrie Aktiengesellschaft may be cited as conspi¬ 
cuous illustrations of these new developments in the chemical indus¬ 
try. Concentration of manufacture and distribrrtion on a large scale 
h&ve now become matters of such paramount importance that few 
industries which do not aim at both these objects can hope to 
survive modern competition. If the chemical industry is to be 
established in India at a cost to the consumer which in the end will 
he commensurate with the results, it must conform, within reason¬ 
able limits, to the conditions imposed by these considerations. It 
is, therefore, necessary to investigate whether and how far the 
industry is capable of fulfilling, or may be called upon to fulfil, 
these conditions. 

100. One of the implications of concentration is, as we have 
stated,-production by large units. But the unit must not only be 

large, it must also work to maximum capa¬ 
city, if both the works costs and the over¬ 
head charges are to be reduced, and the best results are to be ob¬ 
tained from the earning capacity of the plant. What capacity will 
represent an economic unit must vary with the conditions in which 
manufacture has to be undertaken. An organization such as the 
Imperial Chemical Industries which aims at international markets 
must of necessity manufacture on a scale which will not only reduce 

< ra ) 


Economic unit. 
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the operating costs, but cover the heavier costs of the higher man¬ 
agement and of the more complicated sales organization, and the 
additional costs of distribution to the more distant markets. When, 
however, a country aims at catering only for its own requirements 
and these are reasonably large, the unit may be much smaller, 
especially if the competing countries have to transport their finished 
products over long distances and thereby incur heavy transport 
charges. In other words a unit may be regarded as economic if 
owing to freight or other advantages it is able to market its products 
at a price not above the landed price of the competing imports. 
The average freight advantage including landing, agency and other 
charges incidental to importation which India possesses in respect 
of the chemicals now under investigation may be estimated at Ks. 25 
per ton. In some of the cheaper commodities this advantage will 
amount to as much as 30 or 40 per cent, of the import price. It 
should therefore be possible for a comparatively small unit to operate 
in India and to compete with success against larger plants outside 
India. The Indian manufacturer has also other advantages. Even 
at present the Indian market is sufficient, if it were fully exploited, 
to allow the Indian manufacturer to work a unit which though small 
would under local conditions be economic while his potential market 
is very much larger. Again, in an industry such as the chemical 
industry in which cheap coal and power are important factors, the 
abundance of cheap fuel (especially if the industry is located in or 
near the coalfields) will generally place the Indian manufacturer at 
some advantage over the foreign. Moreover, where the size of the 
unit is not too small and the industry lends itself to the use of 
labour saving appliances and automatic machinery, the relative 
cheapness of Indian labour, as we have explained in our Report on 
the match industry, must result in lower costs than in the United 
Kingdom and to a lesser extent perhaps than in some of the Con¬ 
tinental countries. Further, it not infrequently happens that in 
the case of large amalgamations operating on a national or inter¬ 
national scale which have been created out of smaller units the in¬ 
cidence of overhead charges tends to be higher and to that extent 
the smaller Indian unit may be more advantageously situated. 

101. It follows then that while the units of production in India 
may be much smaller than those in the competing countries, the 
, , number of factories in operation should not 
Eeorsanization required. minimum capable of supplying the 

available market. It is true that the cost of distribution over the 
very long distances found in this country is almost as important a 
factor in determining the average selling price as the cost of pro¬ 
duction and the erection of a unit in closer proximity to a market 
may conduce better to the reduction of the price than the enlarge¬ 
ment of an existing unit. The line of development most likely to 
lead to economic results would be the establishment of a single unit 
to supply the whole market until such time as each important centre 
has expanded sufficiently to permit of its possessing its own unit of 
production. Concentration can be and is constantly being effected 
in other countries by voluntary amalgamation and mergers of group* 
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under the control of one powerful financial organization. It is not 
within the legitimate province of this Board, or indeed that of 
Government, to compel the reorganization of any industry. But it 
is possible to devise a scheme of protection supplemented by other 
remedial measures which would on the one hand discourage the 
erection or existence of small units, and on the other, enable the 
industry to organize itself on a larger scale. 

102. Before considering the measures to be adopted to encour¬ 
age the concentration of manufacture in large units, it is important 
to recognise what natural impediments exist, 
conditions m ideal conditions for the concentration of 

manufacture in a single unit are lAiose in 
w'hich the industry is in close proximity both to its essential raw 
materials and to its market. If the policy of discriminating pro¬ 
tection were so interpreted or administered that the existence of 
these advantages was regarded as a condition precedent to the grant 
•of protection we have upon a careful review of our enquiries during 
the last six years no hesitation in stating that under modern condi¬ 
tions scarcely any Indian industry could fully establish its claim to 
protection. Existing transport rates cannot be taken as the final test 
in determining the market spheres of any given industry. For, 
apart from such considerations as the national importance of the 
industry it is obvious that the volume of traffic will vary consider¬ 
ably with the degree of success of the industry and this in turn 
may depend very largely on the grant of special rates. It is doubt¬ 
ful if the steel industry could have made out as good a case for 
protection as it did if its principal raw materials and a consider¬ 
able portion of its market had not been made more accessible by the 
grant of specially low railway rates. We may add that these rates 
were first granted in 1909 before production had begun. If large 
scale industries are to be established in India, steps must be taken to 
•offset their gM)graphical or other natural disadvantages. The 
chemical industry as a whole requires perhaps a greater variety of 
raw materials than any other industries. The majority of these raw 
materials are available in the country. But it is difficult, if not 
impossible, to suggest a site which' is in close proximity to all the 
raw materials as well as the bulk of the market. Coal is an essen¬ 
tial raw material of all industries. For power purposes hydro-elec¬ 
tricity, where it is cheap, can be an economic substitute for coal. 
But where large quantities of steam and heating are required, as is 
the case with many of the chemicals, considerable quantities of 
coal would still be required to be used. The largest and best sup¬ 
plies of coal are found in one part of India: Bihar and Bengal. 
From this point of view of cheap fuel therefore the best situation 
for a factory would be in this part of India. Unfortunately the 
majority of the other essential raw materials are not found in or 
near the coalfields. Magnesite, for instance, which with sulphuric 
acid is the principal raw material for the manufacture of epsom 
salts has to be brought from Salem, a distance of about 1,200 miles; 
Bauxite, the principal raw material for alum and aluminium sul¬ 
phate must be hauled between 500 and 600 miles from the Central 
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Provinces. But tlie most striking iilnstration we can give is that 
of the alkali or soda indnstry. The principal raw materials re¬ 
quired for the manufacture of soda and soda compounds are coal, 
limestone, salt, water and (until synthetic ammonia is produced in 
India) ammonia liquor from coke ovens or gas works. All these 
raw materials are available in or near the coalfields except gait. 
If a soda industry is to be established in India, it seems that this is 
the most suitable locality provided that salt can be brought from 
other parts of India at a reasonable cost. 

103. Concentration and manufacture on a large scale naturally 
postulate a corresponding market. As we stated in paragraph 21 

• our estimate of the potential market in the 

peWtfon** foreign com- jg 16^000 tons in terms of sul¬ 

phuric acid. A unit capable of manufactur¬ 
ing this amount though lelatively much smaller than the units in 
operation abroad, would in the special conditions of India be econo¬ 
mic. As we shall show in a subsequent chapter, in the event of 
such a unit being established a very large reduction of costs may be 
expected and the industry should be able to hold its own against 
foreign competition. The market however is divided among the 
three principal ports and if a factory of this size is to be kept 
fully employed, it must not only be able to sell in its geographical 
market but also at the other ports. India’s large seaboard makes 
Indian industries easily accessible to foreign competition and if 
adequate protection is to be afforded, one of two alternative courses 
must be adopted. One course is to establish small units at the 
principal points of competition. This will increase the costs of pro¬ 
duction, necessitate a high protective tariff and the continuance of 
protection for a more prolonged period and raise the price of the 
protected article throughout the whole market. The alternative is 
the establishment of a large unit and the reduction of freights so 
as to allow the cheap transport of the products to the markets where 
competition has to he met. 

104. There can he no question that of the alternatives mentioned 

in the preceding paragraph, the second is preferable. The princi- 
„ , ,. , , . ,, pal carriers of goods in the country are the 

Eeduotion of freights. of these are owned and 

worked by Government and of others Government owns nearly 95 
per cent, of the capital. Since this is the position, it may be 
argued that a reduction of freights should present no difficulty. If 
Government accepted and acted upon this contention in its entirety, 
railway business would he completely divorced from economic con¬ 
siderations. It would he tantamount to an indiscriminate subsidisa^ 
tion of industries by the taxpayer and would introduce into both our 
fiscal system and our administration of railways, complications the 
effects of which it would he impossible to foresee. We are not pre- 

E ared to put forward such an argument in its entirety. It can only 
e put forward subject to several limitations. In the first place it 
must appear probable that the establishment of a large unit would 
result in a substantial reduction in costs and a consequent reduc¬ 
tion in the average selling price of the commodity. Secondly, it 
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must be sbowii that the reduction in costs will be sufficient to cover 
the freight which having regard to economic considerations railways 
can reasonably be expected to accept. The application of these 
considerations must naturally vary with the importance of the in¬ 
dustry. The principal factor which is generally taken into account 
in reducing railway freights is the increase in traffic which the rail¬ 
ways will obtain thereby Sjnd the claim for reduction is particularly 
strong in the case of an industry in which increased traffic may be 
expected to follow a reduction in rates. But a decrease in rate 
quite apart from any increase in traffic would he justified in the case 
of an industrjr of national importance. The chemical industry is, 
as we have shown, of fundamental importance both to industries and 
agriculture. On this ground railways may justifiably he expected 
in the national interest to be satisfied with the minimum freight 
that they can accept without actual loss. Lastly, the industry must 
not only show that it will eventually he able to dispense with pro¬ 
tection but that the scale of protection I’equired will be lower and 
that the duration of the period of protection will be considerably 
shortened. In other words, the industry must show that the aggre¬ 
gate burden on the consumer will he substantially smaller than it 
otherwise would be. e shall now proceed to investigate these 
three aspects of the question. 



CHAPTER IX. 


Estimate of economies resulting from large scale 

production. 

105. The problem to be investigated is the possibility of estab¬ 
lishing a single unit of manufacture which will supply the whole 
Tnto t Indian market and the assistance which can 

8,000 to™I * a age . reasonably be afforded by an adjustment of 
railway rates. Our estimate of the potential 
market in India lor the chemicals which we are considering is 
16,00(T tons in terms of sulphuric acid. We shall now proceed to 
frame estimates of the various costs on the basis of an output of 
16,000 tons of sulphuric acid, and shall then ascertain what freight 
the industry can afford to pay on its finished products. In estimat¬ 
ing the future fair selling prices we have, for the reasons already 
given, based our ca,lculations on a unit of 8,000 tons situated in 
Bombay but producing on an average 4,000 tons of sulphuric acid 
and a corresponding proportion of other products. Although the 
industry itself must choose its own location having regard to the 
proximity of its raw materials and the extent of the available market 
in its vicinity, in view of the importance of cheap fuel better results 
are likely to be obtained if a unit of as large a capacity as 16,000 
tons is established either in the coalfields or in or near Calcutta. 
Before such a unit can come into being, the industry will require 
much re-organization and a considerable amount of time must elapse 
before full production is reached. In these circumstances we should 
not be justified in assuming an average production during the next 
few years of more than 8,000 tons of sulphuric acid and a corre¬ 
sponding proportion of derivatives per annum. This is the fulL 
capacity of the Dharamsi Morarji plant as regards sulphuric acid. 
We have already made an estimate of the costs when that plant 
reaches maximum production. If such a plant were to work in or 
near the coalfields the only difference for practical purposes in the 
losts will arise from the cost of fuel which would be reduced by at 
«east half. In the case of zinc chloride there would also be a 
further reduction owing to the fact that the freight on zinc ash 
and skimmings will be (considerably less than it would if these 
materials had to be transported from Jamshedpur to Bombay. 
We estimate the saving under this bead at Rs. 17-5 per ton of zinc 
chloride. In the following table we give the corresponding costs 
after making the necessary adjustments and the c.i.f. prices for 
comparison: — 



Pair 

C.i.f, 



selling: 

landed 

Difference. 


price. 

price. 



Rg. 

Rg. 

lls. 

Rectified oil of vitriol 

. 107-18 



Nitric acid .... 

. 524-38 



Hydrochloric acid 

. 242-63 



Glauber’s s.alts . 

. 38-68 

3700 

- 158 
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Fail- 

C.l.f. 





selling 

landed 

Difference. 




price. 

price. 





Kb. 

Kb. 

Ks. 

Sodium sulphide 



, 118-76 

115-00 

- 3-75 

Zinc chloride 


■t 

. 234-63 

252-20 

+ 17-67 

Epsom salts 



. 69-66 

56-80 

-12-75 

Copperas 



. 53-05 

70-80 

+ 17-75 

Copper sulphate 



. 386-02 

382-10 

- 3 -92 

Alumino-ferric . 

, 


. 62-03 

66-00 

+ 3-97 

Potash alum 



. 110-63 

-20-60 

+ 9-87 


From the above table it will be seen that if onr proposals could 
have been based on an average production of 8,000 tons in Calcutta, 
the burden of protection involved would have been considerably 
less. So far as the sales in the Calcutta and nearer markets are 


concerned, practically no protection would have been required 
cept in the case of epsoin salts. Even as regards epsom salts, if 
the freight on magnesite were reduced to the minimum rate of '1 
pie per maund per mile, the protection required would be only Rs. 7 
per ton or 12-^ per cent, ad 'valorem. We have however made no 
allowance for freight charges on the chemicals that we assume will 
be supplied to the Bombay market. Some provision on this account 
is necessary, but this will not substantially affect our main conten¬ 
tion, as will be seen from the table in paragraph 129. Meanwhile 
it may be pointed out that if, as in our estimates on an output of 
4,000 tons, it is assumed that the chamber acid available from time 
to time during the period of protection will be utilised for the 
production of some chemicals at full capacity rather than of all the 
chemicals simultaneously in small quantities", the incidence of over¬ 
heads and profit will be lower than we have assumed. 

106. We shall now proceed to make an estimate of the fair sell¬ 
ing prices of all the chemicals when the plant attains the maximum 


Full production : 16,000 
tons. 


production of 16,000 tons of sulphuric acid. 
The task of making a future estimate is al¬ 
ways attended with difficulty which in this- 


ease is increased by the fact that there is no plant in the whole of 
India to-day which has reached an output which we can regard as 
economic. But we have already made an estimate in consultation 
with the principal applicants on a four thousand ton footing and 
without claiming absolute accuracy it is possible to make such ad¬ 
justments in the cost ascertained on that footing as will enable us 
to arrive at approximate figures. Without making this report un¬ 
duly prolix it is not possible to discuss in detail the reasons for 
expecting the economies for which we make allowance. We propose 
therefore to indicate the main factors which we have taken into- 


consideration and which are likely in our opinion to contribute to a 
reduction of the costs. In the case of sulphuric acid the main reduc¬ 
tion will come from the increased output which we assume will be 
quadrupled. Little coal is used in the manufacture of stilphuric 
acid and therefore cheaper coal will not materially affect the cost 
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of tkis acid. As regards the derivatives, while, as in the ease of 
sulphuric acid, there will be a reduction on account of the increase 
in the output, there will he considerable further reductions as a 
result of the use of cheaper sulphuric acid and cheaper coal: for in 
the manufacture of these derivatives the cost of coal is an important 
item. For a works situated in or near Calcutta the price of coal 
will be reduced by about half, and for one situated in the coalfields 
by nearly three quarters, compared with its price in Bombay, and 
in the estimates that follow we have reduced the charges for power 
and fuel to half those taken in Chapter IV. Although with the in¬ 
creased output the total expenditure on such charges above the cost 
of materials as labour, repairs, general services and selling charges 
will be higher, the incidence should be slightly lower and we have 
allowed slight reductions in each case. As regards the overhead 
charges, although the whole plant will require extension, as the 
additional capital involved would be less in proportion to the in¬ 
crease in capacity, the incidence of the charges for depreciation 
and profit per ton will be reduced. Similarly head otfice expendi¬ 
ture will show a smaller incidence per ton. With lower works costs 
the incidence of the charges for interest on working capital will 
also be reduced. 

107. Our estimate of the future cost of sulphuric acid on a pro- 

Sulphuric add. duction of 16,000 tons is as follows : — 




Rs. 

Raw Materials— 



Sulphur and nitre .... 


35'44 

Labour. 


■60 

Power and fuel. 


■75 

Repairs and renewals 


1-25 

(general services and supervision 


100 

Rent, taxes, insurance, etc. 


-25 


- 3-85 

Works cost (naked) . 39 29 


In order to obtain the fair selling price 
following additions: — 

Depredation, 6i per cent, on Rs. 8,00,000 . 
Interest on working capital, 7J per cent. 

on Bs. 3,16,000 . 

Head office expenses and agents’ 

commission ...... 

Profit, 10 per cent, on Rs. 8,00,000 


we have to make the 

lU. 

50,000 

23,626 

30,000 

80,000 


1,83,625 


Incidence per ton 
Works cost (naked) 

Pair selling price 


Rs. 

11-48 

39-29 

6077, say Rs, 61. 
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108. We estimate that the annual production of rectified oil of 
■vitriol will rise from 1,500 tons to 4,000 tons. In our previous 
„ . estimate we have allowed 10 per cent, wast- 

Eectified 0.1 of vitriol. chamber sulphuric acid. With in- 

creased output we think 5 per cent, wastage should suffice. Our 
estimate of the fair selling price is as follows: - 

Raw materials— 

Chamber sulphuric acid 1'06 tons at Rs. 51 
per ton ....... 

Labour .'■ 

Power and fuel. 

Repairs and renewals. 

General services and supervision, rent, taxes, 
insurance, etc. ...... 


Belling charges 
Packing (ea: containers) 


Works cost (ex godown) . 

Overhead charges and profit— 

Depreciation, 6i per cent, on Rs. 2,00,000 
Interest on working capital 
Head office expenses and agents’ commission 
Profit . 


Incidence per ton .... 
Works cost (ex godown) , 

Pair selling price 


Rs. 

Rs. 

63-55 

53-66 

1-60 


3-00 


3-00 


1-60 

9-00 

6-00 


10-00 

15-00 


12,500 

3,600 

6,000 

20,000 

42,100 

10-63 
77-66 

88-08 


77-56 


109. We estimate that the production of nitric acid will rise 
from 150 tons to 400 tons. Our estimate of the fair selling price 
Nitric acid. IS as follows r — 


Rs. 

Raw materials— 

Nitre 1-36 tons at Rs. 180 a ton . . 243-00 

Sulphuric acid 1-52 tons at Rs. 61 a ton , 77-62 

Labour 15-00 

Power and fuel.12-00 

Repairs and renewals.16-00 

General services and supervision, rent, taxes, 

insurance, etc.30-00 

Selling charges.4-00 

Packing (ex containers) ..... 13-00 


Less 1-3 tons nitre cake at Rs. 24 per ton . 

Works cost (ex godown) 


Rs. 


320-52 


72-00 


17-00 

409-52 

43-20 

366-32 
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Rs. 

Overhead charges Bind profit— 

Depreciation, 6i per cent, on Re. 90,000 . . . 6,626 

Interest on working capital, 74 per cent, on 

Rs. 67,800 .4,336 

Head office expenses and agents’ commission . . 7,226 

Profit .9,000 

26,186 

Incidence per ton.65‘46 

Works cost (ex godown). 366‘32 


Fair selling price . 431'78 

HO. We estimate that the production of hydrochloric acid will 
rise from 600 to 1,000 tons. Our estimate of the fair selling price 


Hydrochloric acid. is as follows:^— 

Rs. Rs. 

Raw materials— 

Salt 2'2 tons at Rs. 18 per ton . . . 39’60 

Sulphuric acid 1'6 tons at Rs. 61 per ton . 76‘60 

-— 116-10 

Labour 16-00 

Power and fuel.16-00 

Repairs and renewals.16-00 

General services and supervision, rent, taxes, 

insurance, etc.4-00 

- 49-00 

Belling charges.. 4-00 

Packing 30-00 

- 34-00 


199-10 

Less Salt cake 2‘2 tons at Rs. 15 per ton . 33-00 

Works cost (ex godown) . 166-10 

Overhead charges and profit— 

Depreciation, 6i per cent, on Rs. 2,00,000 . 12,600 

Interest on working capital, 74 per cent, on 

Rs. 44,800 3,360 

Head office expenses and agents’ commis¬ 
sion ....... 5,600 

Profit 20,000 

41,460 

Incidence per ton.41-46 

Works cost (eac godown) .... 166-10 


Fair selling price 


207-66 
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111. It is difficult to make even an approximate estimate of the 
total demand for Glauber’s salts in the country, for it is not sepa- 
, rately shown in the import figures. It is 

au er s, sa a manufactured in small quantities at 

various centres where hydrochloric acid is manufactured. We 
think, however, that an estimate of the total market at 800 tons 
per annum will not be far off the actual figure. Our estimate of 
the fair selling price is as follows: — 


Raw materials— 

Rs. 

Rs. 

Salt cake -50 ton at Rs. 15 a ton 

7-60 


Soda ash '01 ton at Rs. 140 a ton 

1-40 


Lime -02 ton at Rs. 60 a ton . . . 

1-20 


Bleaching powder '004 ton at Rs. 126 

•60 


— 

10-60 

Labour . 

1-60 


Power and fuel. 

2-60 


Repairs and renewals. 

1-00 


General services and supervision . 

1-50 


Rent, taxes, insurance, etc. . 

•18 

6-68 

Selling charges. 

2-00 


Packing . 

5-00 

7-00 

Works cost (ex godown) 


24-28 


Overhead charges and profit— 

Depreciation, 6i per cent, on B*. 32,0CX) . 
Interest on working capital, 7i per cent, on 

Rs. 8,700 .. 

Head office expenses and agents’ commission 
Profit . 


Incidence per ton . 
Works cost {ex godown) . 


Fair selling price 


2,000 

660 

1,088 

3,200 

6,938 

8-67 

24-28 

32-95 


112. We estimate that the production of sodium sulphide will 
rise from 1,000 to 2,300 tons per annum. Our estimate of the 
Sodium sulphide. fair selling price is as follows: — 


Raw materials— 

Salt cake 1-3 tons at Rs. 15 per ton . 

Coal dust ’7 ton at Rs. 6 a ton . 

Labour . 

Power and fuel ...... 

Repairs and renewals. 

General services and supervision, rent, taxes, 
insurance, etc. ...... 

Selling charges. 

Packing . 


Rs. Rs. 

19-50 
4-20 

- 23-70 

8-00 

25-00 

3- 00 

4- 00 

- 40-00 

3-00 

15-00 

— 18-00 


81-70 


Works cost {ex godown) 
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XU. 

Overhead charges and profit— 

Depreciation, 6i per cent, on Bs. 2,26,000 . 14,060 

Interest on working capital, 7J per cent, on 

Bs. 94,000 .7,060 

Head office expenses and agents’ commission 11,760 
Profit . 22,500 


55,360 

Incidence per ton.24'07 

Works cost (ex godown) .... 81'70 


Fair selling price . 105'77 


113. We estimate that the production of zinc chloride will rise 
from 1,000 to 1,600 tons. We assume that all the zinc required 
will be obtainable from zinc ash and zinc 
Zinc chloride. skimmings and allowing for the difference in 

freights between Tatanagar and Bombay and Tatanagar and Cal¬ 
cutta we have taken the cost of zinc at Rs. 120 per ton. Our 
estimate of the fair sellilag price is as follows: — 


Baw materials— 

Zinc '5 tons at Bs. 120 a ton 
Hydrochloric acid '67 tons at Be. 174 per 
ton (ex packing and selling charges) 

Labour . 

Power and fuel. 

Repairs and renewals. 

deneral services and supervision, rent, taxes, 
insurance, etc.^ . 

Selling charges. 

Packing ....... 


Bs. Bs. 
60 00 
9818 


3-00 

2-60 

100 

2-00 

8-00 

1600 


169-18 


8-60 


18-00 


Works cost (ex godown) . 


186-68 


Overhead charges and profit— 

Depreciation, 6J per cent, on Bs. 1,25,000 . . 7,812 

Interest on working capital, 7i per cent, on 
Bs. 66,000 ........ 4,876 

Head office expenses and agents’ commission . . 8,125 

Profit .. 12,500 


63,312 
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Rs. 

Incidence per ton.22-21 

Works cost (ex godown) .... 186‘63 

Fair selling price . 207-89 


114. la Chapter IV we have taken 2,000 tons as the production 
of epsom salts. We estimate that the production will increase to 
3,200 tons if a single unit is worked and 
Epsom salts. ggiijiig price will be Rs. £4'55. 

We have allowed for a reduction of freight on magnesite and have 
taken its cost at Rs. 20 per ton delivered at the works instead of 
Rs. 40 as before : — 


Raw materials— 

Rs. 

Rs. 

Magnesite -38 tons at Rs. 20 per ton . 

7-60 


Sulphuric acid -42 tons at Rs. 51 per ton . 

21-42 

29-02 

Labour . 

1-60 


Power and fuel. 

8-00 


Repairs and renewals. 

1-60 


General services and supervision . 

1-25 


Rent, taxes, insurance, etc. 

•35 

7-60 

Selling charges. 

3-00 


Packing . 

6-00 

8-00 

Works cost (ex godown) 


44-62 

Overhead charges and profit— 

Depreciation, 61 per cent, on Rs. 1,60,000 

. ' * 

9,875 

Interest on working capital, 7i per cent, on 


Rs. 37,000 .. 

. 

2,776 

Head office expenses and agents’ commission 

, , 

4,626 

Profit . 


16,000 

81,775 


Incidence per ton . , . . - . . 9-93 

Works cost (ex godown).44-62 


Fair selling price 


6i-65 
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115. The estimate in Chapter IV is based on an output of 500 
tons. Our estimate of the total demand for copperas is 650 tons. 

In these circumstances there would be no 
opperas. material reduction in cost except as regards 

sulphuric acid and fuel. Our estimate of the fair selling price is 
as follows: — 


Rs. Rs. 

Raw materials— 

Iron scrap ...... 2'60 

Sulphuric acid -4 tons at Rs. 51 per ton . 20'40 

- 22'90 


Labour . 

1-50 


Power and fuel. 

6-50 


Repairs and renewals. 

2-00 


General services and supervision . 

2-50 


Rent, taxes, insurance, etc. .... 

■30 

11-80 

Selling charges. 

4-00 


Packing . 

S-00 

900 

Works cost (ex godown) 


43-70 

Overhead charges and profit— 

Incidence per ton as in previous estimate 


7-70 

Fair selling price 


51-40 


116. We estimate an increase in production of copper sulphate 
from 250 tons to 1,000 tons per annum. Our estimate of the fair 
Cmpor sulphate. selling price is as follows: — 



Rs. 

Rs, 

Raw materials— 

Copper scrap -27 tons at Rs. 900 per ton . 

243-00 


Rectified oil of vitriol (naked ea: packing and 

selling charges) -87 tons at Rs. 73 per ton 

63-51 


Labour . . . . . . ' . 

5-00 

306-61 

Power and fuel ...... 

5-00 


Repairs and renewals. 

2-00 


General services and supervision . 

2-50 


Rent, taxes, insurance, etc. .... 

■75 



— 

15-25 

Selling charges. 

16-00 


Packing . 

5-00 



' —— 

21-00 

Works cost (ex godown) 


342-76 
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Overhead charges and profit— 

Depreciation, 6^ per cent, on Rs. 42,000 . 

Interest on working capital, 7J per cent, on 

Es. 1,36,000 . 

Head office expenses and agents’ commission . 
Profit . 


Incidence per ton 
Works cost {ex godown) 


Fair selling price 


Ba. 

2,626 

10,126 

16,876 

4,200 

83,826 

33-88 

342-70 

376-59 


117. The estimate in Chapter IV is based on a production of 500 
tons only. We anticipate an increase in production of 4,200 tons, 
. . raising the total produption to 4,700 tons per 

Alumino-fernc. annum. The plant required for the manu¬ 

facture of this chemical is a very simple and inexpensive one and 
there is not therefore much room for reduction in the incidence per 
ton of overhead charges and profit. Our estimate of the fair selling 
price is as follows: — 


Raw materials— 

Bauxite -36 tons at Rs, 16 per ton . 
Sulphuric acid -47 tons at Rs, 51 per ton 

Labour . . . 

Power and fuel 
Repairs and renewals 
General services and supervision 
Rent, taxes, insurance, etc. . 

Selling charges 
Packing . . 


Rs. 

5-76 

23-97 

7-00 

5-00 

2-00 

-60 

•10 

2-00 

1-00 


Rs. 


29-73 


14-60 


3-00 


Works cost (eaj godown) 


47-33 


Overhead charges and profit— 

Depreciation, 6i per cent, on Rs. 40,000 . . . 2,500 

Interest on working capital, 7i per cent, on 

Rs. 66,000 . 8,987 

Head oiffieo expenses and agents’ commission . . 6,875 

Profit .4,000 


17,362 

Incidence per ton .3-69 

Works cost (ex godown).. 47-33 


Fair selling price . 61-02 
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118. We estimate that the annual production will increase from 
2,000 to 3,800 tons. Our estimate of the fair selling price is as 
Potash alom. follows : — 

Be. Bs. 

Raw materials— 

Bauxite '30 tons at Rs. 16 per ton . . 4-80 

Sulphuric acid -38 tons at Rs. 51 per ton . 19'38 

Potassium sulphate *21 tons at Rs. 165 per 

ton . ..34-65 

- 68-83 

Labour 7*60 

Power and fuel.8-00 

flepairs and renewals.3-50 

General services and supervision . . . 1-60 

Rent, taxes, insurance, etc. -40 

- 20-90 

Selling charges.3-00 

Packing ....... 6-00 

- 8-00 


Works cost (e* godown) 

Overhead charges and profit— 

Depreciation, 0J per cent, on Rs. 1,60,000 
Interest on wooing capital, 7} per cent, on 
Rs. 1,28,000 . . . . . . . 

Head office expenses and agents’ commission . 
Profit . 


Incidence per ton . 
Works cost (ea: godown) 


Fair selling price 


10,000 

9,600 

16,000 

16,000 

61,600 


119. In the following table we give the fair selling prices 

of the various products whan the plant reaches its maximum pro- 

duction, and the c.i.f. landed prices for 

Margin of profit. • ^ 

* comparison: — 


Products. 


Rectified oil of vitriol 
Nitric acid 
Hydrochloric acid 
Glauber’s salts 
Sodium sulphide 
Zinc chloride 
Epsom salts 
Copperas 
Copper sulphate 
Alumino-ferric 
Potash alum 


Fair C.i.f. 

sell-'ng landed Difference, 

price. price. 

Rs. Rs. Es. 

88-08 
431-78 
207-66 

32-96 37-00 + 4-06 

l(^-77 116-00 + 9-23 

207-89 262-80 + 44-91 

64-66 66-80 + 2-26 

61-40 70-80 +19-40 

376-69 382-10 + 5-51 

61-02 6600 +14-98 

101-31 120-60 +19-19 


It will he seen from the above table that when the single unit 
reaches full output the fair selling prices of all the chemicals will 
not only have fallen below the import prices but will leave a sub¬ 
stantial surplus with which to meet the cost of distribution in other 
markets. 
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Railway freights. 

120. Before entering into any discussion regarding railway 
rates for the transport of diemicals, it appears advisable to explain 

precisely the object which we have in view, 
■ so that no misunderstanding may arise as to 

the scope of our proposals. It is not our purpose to propose direct 
assistance to the industry by a reduction of roilwa^ rates. Our 
proposals for the assistance of the industry in existing conditions 
have already been made. Nor do we propose any differentiation 
between imported and Indian goods in the matter of rates, For we 
recognize that any such proposal would give rise to important ques¬ 
tions of railway rating, which we should not he justified in raising 
in connection with this enquiry. Our object is merely to bring to 
the notice of the railway authorities the fact that in the event of a 
reorganization of the industry a new set of conditions will arise 
which may on the ordinary principles of railway administration 
justify a revision of rates for the transport of the raw materials 
and finished products of the chemical industry. In the course of 
our discussion it will he necessary to put forward tentatively certain 
figures illustrating our proposals. We desire to make it plain that 
no finality is to he attached to such figures, which must be regarded 
as merely exemplifying the policy which we desire to bring to the 
notice of Government. 

121. In order to understand the effect of the cost of transport of 
the raw materials and of the finished products on the development 

Goods rating. industry, it is necessary to explain 

some of the general principles governing the 
determination of goods rates. We do not propose to go into the 
various intricacies of goods rating from the point of view of rail¬ 
way administration or railway economics. Fixation of rates, how¬ 
ever, must to some extent he experimental, and alterations are made 
as fresh facts are brought to the notice of the railway authorities. 
No apology, therefore, is needed for bringing to notice sucb 
anomalies in rating as have been observed by us in the course of oui 
enquiry and the adjustments in railway rates necessary for the 
organisation of the chemical industry on an economic scale in India. 
For the purpose of rating, goods are divided into ten classes. Each 
class has a minimum and maximum rate. Within these limits the 
railway administrations are generally at liberty to vary the rates. 
For the first two classes the minimum rate is ’1 of a pie per maund 
per mile. For the other classes the minimum rate is '166, that is 
to say, ith of a pie per maund per mile. It is thus possible for the 
railways if they wish to charge one-sixth of a pie for all goods 
irrespective of how they are classified and in the case of the first 
two classes this can be further reduced to one-tenth of a pie. The 
usual practice for railways is to charge either at the maximum rates 
or rates which approximate to the maximum. Numerous exeep- 

( 89 1 



90 


CHAPTER X. 


tions, however, are made. These occur (a) as a result of special 
arrangements by manufacturers or producers with railways; (h) 
when it is to the interest of the railways to create or attract traffic 
by competition against other railways or transport by sea; (c) when 
the Railway Board has for some special reason, as for instance, in 
the case of coal and fertilisers, recommended a special rate. It 
will be seen from the manner in which the rates can be applied 
that within limits the development of industries can, by the mani¬ 
pulation of the rates, be made largely a question of freights. Rail¬ 
ways can, if they desire, give substantial protection to industries by 
quoting special rates' or deprive them of protection by quoting 
higher rates within, of course, the prescribed limits. The difference 
betweeh the maximum and minimum rates is so high that there is a 
Tery large margin which can be employed in either direction by the 
railway administration. However suitable the system may be from 
"the point of view of railway economics, it has certain obvious 
disadvantages from the manufacturers’ point of view. There is 
considerable uncertainty regarding the freight that any particular 
industry may bt able to obtain and the fate of an industry may 
depend to no small degree upon the success of negotiations with 
individual railway administrations. When an industry has a 
market extending over the whole of India, negotiations with indi¬ 
vidual administrations, oven if practicable, can seldom lead to uni¬ 
formity or create that security in the mind of the manufacturer 
which is essential to induce him to invest his capital in large under¬ 
takings. The accepted principle in assessing railway rates is to fix 
that freight which the traffic can bear and as a general guide, 
subject to many exceptions, the value of an article is taken as the 
determining factor. Other things being equal, a heavier rate is 
imposed on the more valuable articles, the assumption being that 
the consumer of the more expensive goods is better able to defray a 
higher rate. Even on this principle it is difficult to understand 
the railways’ classification of chemicals. It is possible to explain 
that while sulphuric acid is placed in Class IV, hydrochloric and- 
nitric acids are placed in Class IX because the latter two acids are 
more expensive. Similarly zinc chloride and copper sulphate may 
have been placed in Class lY because they are somewhat expensive 
chemicals. But we have not been able to follow why copperas, 
alumino-ferric and alum are classified at Railway Risk under Class 
I of the Railway Rates while Glauber’s salts, epsom salts and 
sodium sulphide are entered under Class III. These chemicals are 
of much the same value and there appears no great difference 
among them in regard to bulk or risk in handling. It is not easy 
to understand on what principles this differentiation is made and 
the railway officers whom we have examined have not been able to 
offer any explanation. 


122. Coal is at present the one commodity which for long 
distances pays the lowest rate starting with ’17 pies per maund per 
„ . , . , , mile for a distance up to 200 miles. After 

^ a aistance of 450 miles the rate drops below 
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the minimum of 1 of a pie and at 900 miles and after it ia 07 of a 
pie. This is in accordance with the principle that a raw materiai 
of almost universal use for industrial purposes should bear the 
lowest possible rate. Fertilisers for which there is already a grow¬ 
ing demand ;pay a minimum freight of '1 of a pie per maund per 
mile irrespective of distance. Up to a distance of 460 miles no 
doubt fertilisers are at an advantage compared to coal, but fertilisers 
will form evenutally perhaps the largest proportion of heavy 
chemical products. If fertilisers were manufactured in or near the 
coal fields, their transport to Bombay would cost Rs. 16-14-0 per 
ton against Rs. 11-6-0 for coal. The importance to the country of 
cheap fertilisers cannot be over-emphasised, and it is hard to under¬ 
stand the principle on which differentiation is justified between 
coal, the raw material of industries, and fertilisers which are essen¬ 
tial to the development of agriculture. 


123, Another feature of railway tariffs is the employment of 
what is known as the telescopic system, that is the fixation of rates 

Telescopic rates. proportion to the 

distance of transport. We recognise that in 
the esiating state of transport in the country there are serious diffi¬ 
culties in the way of applying a uniform telescopic rate over the 
railway system as a whole. Company-managed railways still exist 
side by side with State Railways and rates must perforce be re¬ 
garded from the point of view of each railway. Different conditions 
of traffic or different costs of transport over the various lengths of 
line must be given full weight in determining the rates to be 
charged. At the same time it does appear that some simplification 
of rates is still possible. We are referring to no new feature of 
railway administration when we point out that the tendency of the 
railways to encourage traffic from and to the ports which has been 
brought under criticism on several occasions is still to be seen 
though perhaps not to the same extent as before. We are informed, 
for instance, that the freight on some of the chemicals from Amber- 
nath to the interior was higher than from Bombay to the same 
places though the distance in the latter case was about 45 miles 
longer. We pointed this out to the Agent of the Great Indian 
Peninsula Railway and he assured us that if his attention had been 
drawn to this, he would have equalised the freights from the two 
places. But equalisation of the freights does not, in our opinion, 
meet the objection in principle that the indigenous industry ia 
deprived of its geographical advantage and the foreign industry is 
given to that extent a preference over the indigenous industry. We 
do not deny that such inequalities of rates may admit of justifica¬ 
tion if considered purely from the point of view of railway econo¬ 
mics, but in certain directions it is essential that considerations of 
railway finance should be subordinated to the interests of the countrv 
as a whole. 
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124. If a single large scale unit to supply the whole Indian 
market for chemicals is brought into existence in or near 
the coalfields, very different conditions 
tr.fBc ajd »( market wiU 
prevail from those that have -so lar been 
brought to the notice of the railway authorities and we shall 
now proceed to investigate what such a unit could afford 
to pay for the transport of its surplus products to other markets. 
We think that the question can be most satisfactorily examined if 
we take for illustrative purposes the Bombay market as the one in 
which these products are to be sold. It is the largest individual 
market for these heavy chemicals in India and is perhaps in point 
of disfhnce also the farthest from Calcutta with the exception of 
Sind. In paragraph 119 we have given a table to show the margin 
of profit per ton for each product. In the case of the salts we should 
he justified in treating the whole of the difference between the fair 
selling price and the c.i.f. price in Bombay as representing the 
margin of surplus profit. In the case of the acids, however, such’ 
an assumption would be misleading. The prices of acids on the 
Bombay side are on higher levels than those for the salts because 
there is no competition either between the local producers them¬ 
selves or between the local producer and the foreign manufacturer. 
The erection of a competing factory in Bengal will, until a complete 
reorganisation of the industry takes place and the smaller units cease 
to function, create severe competition and the price of acids must 
drop considerably below their present levels before they obtain a 
footing in this market. We should not be justified therefore in 
estimating the margin of profit on rectified oil of vitriol at more 
than Rs. 50 or that on nitric acid at more than Rs. 60 in view of the 
recent importation into Bombay of th.at acid at an abnormally low 
figure. The profit on hydrochloric acid might reach Rs. 300. In 
the following table we give the total profit which the sale of these 
themicals will yield. 


Chemical. 




Tona 

Profit 
per toa. 

Total, 

Acids- 





R$. 

Rs. 

Rectifted oil of vitriol 



, 

1,500 

60 

75,000 

Nitric acid . 

i 

• 


160 

60 

9,000 

Hydrochloric acid 

it 

ii 

• 

75 

300 

22,500 





1,72.5 


1,06,600 

Salti— 







Glauber’s salts 

* 

• 


800 

4-05 

1,215 

Sodium sulphide 




1,000 

9-23 

9,230 

Zinc chloride 

« 

• 


1,000 

44-91 

44,910 

Epsom salts 

* 

« 


2,000 

2-25 

4,600 

Copperas . . 

• 

• 


500 

19-40 

9,700 

Copper sulphate 

« 



250 

6*61 

1,377 

Alumino-ferric 




600 

14-98 

7,490 

Potash alum 

■ 



2,000 

19-19 

38,380 





7,650 


1,16,802 


Total 


2,23,302 
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The profit whiifii the manufacturer will earn over and above his 
fair selling price thus amounts to Bs. 2,23,302. If the freights on 
raw materials are also reduced the margin will he somewhat higher. 
But we have not been able to take this factor into account owing to 
the difficulty of estimating the quantities of various raw materials 
and the distances. The total quantity of salts to be hauled is 7,550 
tons and of acids 1,725 tons, tinless the freight on these quantities 
in addition to terminal, handling and carting charges at t he Bombay 
end is covered by the total additional profit, viz., Its. 2,23,302, made 
on the Bombay market it will not pay the manufacturer to market 
these products in Bombay. In order that this may be possible the 
total charge that each ton of salts can bear should not exceed Rs. 20 
per ton and for acids Rs. 30 per ton. This assumes that in the case 
of acids, on account of the large and continuous traffic which will 
be created, transport will be generally in bulk by means of tank 
wagons and that no extra freight on jars or carboys will be incurred. 
The aggregate charges would then absorb Rs. 2,02,750 of the avail¬ 
able surplus:— 



Tons. 

Charge 
per tou. 



Rs. Rs. 

Salts 

7,550 

20=1,61,000 

Acids 

1,725 

30 = 61,760 



2,02,760 


By the shortest route the distance between Calcutta and Bombay 
may be taken approximately at 1,200 miles. If freight is 
calculated at -1 of a pie per maund per mile on salts in wagon loads 
and '15 of a pie per maund per mile on acids in wagon loads also, 
the former would amount to about Rs. 17 and the latter to 
Rs. 25-8-0 per ton. The terminal, handling and cartage charges to 
which we have referred may be estimated at about Rs. 3 per ton in 
the case of salts and about Rs. 4 per ton in the case of acids. Upon 
these figures it is fairly clear that for the Bombay market the 
freights which the salts and the acids can respectively bear are ‘1 
of a pie and '15 of a pie per maund per mile. For nearer markets 
the products will be able to bear .somewhat higher rates. We have 
treated the subject very generally and in considering the rates 
which the industry can afford have taken the profit in the Bombay 
market over and above the fair selling price for this group of chemi¬ 
cals as a whole. Our proposition may not hold good in some cases 
if each chemical is considered singly. It may not pay, for e.xample, 
to send zinc chloride or epsom salts to the Bombay market even on 
the reduced rates. But it will be seen from the figures that the 
margin on the whole group of chemicals supplied to Bombay after 
meeting railway freight on the proposed scale will enable the manu¬ 
facturer to adjust his prices for zinc chloride and epsom salts in 
conformity with import prices in the Bombay market. We have 
not overlooked the fact that there will also be considerable addt- 
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tional profits over and above those allowed for in the fair selling 
price on the sale of acids and salts in Calcutta. Our argument as 
regards rates, however, has been based on the assumption that the 
whole of the Bombay market will be captured by the Calcutta 
manufacturer and that competitive conditions will remain much as 
they are at present. Both these assumptions are likely to be falsi¬ 
fied at any rate during the period in which the industry is establish¬ 
ing itself and we consider therefore that the possibility of additional 
profits in Calcutta should be regarded as offsetting the possibility of 
severe competition in Bombay. 

125. The question that we have now to consider is whether 
the railway administration should be called upon to make a re- 
, duction in freights. The East Indian and 

Reducuon of earnmgB. Great Indian Peninsula Eailways 

'have supplied us with information regarding the rates which 
would be charged for these chemicals between Calcutta and 
Bombay. Though this route is longer than that by the 
Bengal Nagpur Railway we prefer to use these rates because 
the former railways have fixed special rates for most of the 
chemicals. The Bengal Nagpur Railway on the other hand 
usually charges the ordinary rates as there is little or no 
traffic in chemicals at present on that railway. Eor the purpose of 
illustrating the position we give below a table showing the differ¬ 
ence per ton mile and the difference in earnings at the rates now 
in force and at the rates proposed. The rates given refer to com¬ 
plete wagon loads. Making allowance for telescopic distances the 
rates work out as follows: — 
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Hydrochloric acid 
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.126. Since most of tke chemicals now manufactured in India 
are used in the large industrial centres situated at the seaports it 
is probable that the immediate loss to the 
Haulage costs. railways resulting from the adoption of 

these reduced rates would be insignificant. As regards the future 
it will be seen from the above table that if the whole production 
that we have estimated for the Bombay market were carried by the 
railways the difference between the earnings at existing rates and 
those we have suggested would be Ils. 3,85,339. This difference, 
however, cannot be regarded as a loss to the railways for the 
increased traffic could only be obtained as a result of reduced rates. 
The railway revenues therefore would be affected only if the rates 
were insufiicient to cover the cost of transport. We realise that 
it is quite impossible to say with reference to any particular item 
of traffic what its cost is to the railway and indeed the railway 
officials who have appeared before us frankly admitted that it 
could not be established that the minimum rate of -1 pie per maund 
per mile would involve the railway administration in an actual 
loss. The minimum rate is in force for several commodities such 
as bauxite and fertilisers for distances over 400 miles. The special 
rate granted by the Bengal Xagpur Bailway to the Tata Iron and 
Steel Company for the haulage of their finished products is the 
minimum class rate. In 1923 a special rate was quoted by tbe 
Great Indian Peninsula Railway in conjunction with tbe Bengal 
Nagpur Railway of pie -22 per maund per mile for sulphuric acid 
in tank wagons between Ambernath and Tatanagar. It appears 
therefore that the suggestions which we have put forward are not 
inconsistent with the general railway policy. In the case of the 
three principal railways, viz,, the East Indian, the Bengal Nagpur 
and the Great Indian Peninsula, which will carry the whole of the 
traffic between Calcutta and Bombay, some support is lent to this 
view by an examination of the following figures relating to the 
average cost of haulage per ton mile given in statement 15, Vol. II 
of the Report of the Railway Board on Indian Railways for 
1927-28: — 



Cost of 
hanlag«i 
per tou 
mile. 

= Maund 
mile. 

Cost of 
haulage 
per tou 
mile plus 

5i per cent, 
interest on 
capital. 

Maund 

mile. 


Hee. 

Pies. 

Pies. 

Pies. 

Bengal Nagpur Railway 

2-66 

■098 

4'60 

•166 

East Indian Railway 

2-50 

•092 

3-94 

•145 

Great Indian Peninsula Railway 

3-78 

•14 

6-26 

•231 


Though we do not suggest that the average haulage cost is 
necessarily the actual cost of haulage of any particular commodity,: 
the figures do afford some indication of the ability of the railways- 
to transport chemicals at the rates which we have suggested. On 
♦he figures as they stand both tbe Bengal Nagpur Railway and 
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the East Indian Railway will at the rates that we have suggested 
for salts fully cover the haulage cost. In respect of the acids the 
East Indian Railway will cover not only the cost of haulage but 
also the interest charges. The position of the Bengal Nagpur 
Railway is almost equally favourable except that in the case of the 
acids it will just fail to recover the whole of the interest. As 
regards the Great Indian Peninsula Railway the figures are less 
favourable. On acids it will receive the average haulage costs in 
full; but on salts its receipts will fall short of the average haulage 
cost by -04 pie. It must be remembered that not all rates are 
expected to cover haulage charges and capital charges. On the 
principle of assessing rates on what the traffic will bear, the more 
highly assessed trafiic is expected to bear a portion of the charges 
for the more lightly assessed traffic. It appears to us, therefore, 
that in the case of a hey industry the railways might reasonably 
be expected to accept rates approximating more or less to the rates 
which we have suggested. 


127. A railway is a public utility service and its object must be 
to provide transport at the cheapest possible rate so that both indus¬ 
tries and agriculture may develop and so 
Riiilways—a public prosperity of the country. We 

have no desire to enter into any controversy 
as to whether the policy of the country with reference to^railways 
ought to he on different lines, but we think it must be pointed out 
that so long as railways are used not merely as public utility 
services hut as a source of profit or rather of taxation the reduction 
of freights so necessary to the development of industries must be 
retarded. For the past several years the railways have made not 
only very large contributions to the general revenues after meeting 
heavy depreciation, replacement charges, loan charges and work¬ 
ing expenditure but have also carried to reserves nearly Rs. 20 
crores. The net profit after meeting all legitimate charges last 
year was Rs. 11 crores. It would appear therefore that the rail¬ 
ways can well afford a reduction in the rate of transport for 
chemicals and the raw materials required in their manufacture. 
It is true that during the period in which the industry is in procesa 
of re-organization, such reduction may result in a small fall in 
railway revenue. But any loss to general revenues resulting there¬ 
from will probably be made good by the revenue received from the 
protective duties which we have proposed. We believe that when, 
facilitated by the reduction of rates, the establishment of a large 
unit is accomplished, the increased traffic resulting therefrom will 
prove remunerative to the railways, while the general revenues of 
the country will also benefit from the increased prosperity result¬ 
ing from manufacture on a large scale. 


128. Even if it could he established that in the case of some of 
the chemicals on the basis of present traffic returns the railway 
administration is likely to lose permanently 
by the adoption of reduced rates, the objec- 


Increajsed traffic. 



CHAPTER X. 


ds 

tion on that score in our opinion will not be decisive. The problem 
must be looked at as a whole from two. points of view. First 
whether the reduction of freights results in the creation of addi¬ 
tional traffic and thereby increases the total earnings of the rail¬ 
ways : secondly whether it would on the whole be in the national 
interest, if the reduction of freights helps the building up of a 
large chemical industry in the country. The railways have at 
present practically no traffic in these products between the ports 
of Calcutta and Bombay or between any one port and another. 
By the establishment of a large unit this traffic will be created. 
As regards the interior the position will probably remain the same 
as non* except that instead of the traffic being distributed from 
three or four different ports, it will be taken from one centre. 
The establishment of the chemical industry, however, even confined 
as it is at present to a dozen chemicals, in the country would give 
to the railway administration an additional amount of traffic in 
raw materials also. Taking the chemicals (excluding fertilisers) 
we estimate that the additional traffic that the railways would 
receive in raw materials is approximately as follows: — 


Bauxite 






Tons. 

3,000 

l^gnesite 


• 

• 

- 


1,200 

Coal 






30,000 

Iron scrap 






600 

Zinc scrap 






750 

Salt 






1,500 

Copper 






300 


We have so far dealt with the few chemicals that are now under 
discussion, but if a large and well developed chemical industry 
were established in the country, the amount of additional traffic 
that the railways would obtain would be very much higher. In 
chapter II we have shown the possibilities of the industry, if the 
other industries dependent on the growth of the heavy chemical 
industry are taken into account. It is not necessary for our purpose 
to elaborate the argument, but if, for instance, the reduction of 
freights makes it possible to establish an alkali industry in the 
country, the finished products alone may amount to more than 
70,000 tons per year, a considerable percentage of which will 
require to be hauled from the centre of production to different ports. 
In the production of this quantity large amounts of raw materials 
would be required. The principal raw material is salt which, if 
the industry is located near the coalfields, will have to be taken 
over a distance of several hundred miles. Limestone will have to 
be collected from a radius of, say, 150 miles. Unless the industry 
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is located actually in tlie coalfield itself, coal may liave to be carried 
over a distance of 100 to 150 miles. In addition to these materials 
large quantities of stores, machinery, building materials, etc., will 
have to be transported. Again, the potential market for fertilisers 
in India is enormous. Their manufacture on a large scale in the 
not distant future is quite probable and as a result a substantial 
increase may be expected in railway revenues. Upon a long view, 
while the reduction of freight would benefit the industry, the rail¬ 
way administration itself would benefit by the creation of a consi¬ 
derable amount of new traffic. The benefit to the railway, moreover, 
does not end with the direct growth in the goods traffic connected 
with manufacture. The concentration of a large and floufishing 
industry in one place implies also the creation of a considerable 
labour population residing in .close proximity to the works. Much 
additional traffic, both goods and passenger, may be expected from 
the growth of such a population, 

129. The argument that the speedy establishment of a large 
chemical industry, if it can be brought about by a reasonaWe 
reduction of freights, will promote the 
of ^protection. Period national interest is too obvious to call for 
much discussion. The industrial and agri¬ 
cultural development of every country is, in the present day condi¬ 
tions, largely a matter of the study, manufacture and application 
of chemicals, and the more backward the country the greater the 
need for their development. The industrial advancement of India 
is hampered to a very large degree by small scale manufacture and 
the emp]o 3 Tnent of small and uneconomic units of production. This 
is peculiarly the case with the chemical industry and any measures 
not involving an undue sacrifice of public resources, which will 
help the establishment of large scale industries, cannot but he 
regarded as steps in the right direction for the attainment of an 
object in itself of great national importance. The case for a reduc¬ 
tion of freights from the national point of view does not, moreover, 
rest solely on general grounds. The economic argument in its 
favour is equally strong. We have held that the industry has made 
out a case for the grant of protection, and we have recommended 
a measure of protection which we believe should place it on a 
sound footing. But the measure of protection has had to he pitched 
at a higher level than would have been necessary had it been 
possible for the industry to adjust itself to modern conditions within 
the period of protection, and to manufacture on a scale which 
would have made the employment of a large unit of production 
possible. Our estimates of the fair selling prices on which protec¬ 
tion would have been based if a single unit of manufacture 
producing on a large scale had been in existence in Bengal are 
given in paragraph 105, If we assume that approximately half 
the output would be sold in the Bombay market, the average addi¬ 
tional charge per ton of the salts which we are now considering on 
account of railway freight would be Rs. 10 on the tentative rates 
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S osed by us. 
): — 


The resulting position is shown in the following 






Pair selling 





Pair sellingr 

price on 





price ou 
4,000 tons 

B,O00 tons 
Calcutta 

Difference 




Bombay. 

plus 

freight 





Es. 

Es. 

Es. 

Glauber’s salts 


, 

. 43-83 

48-58 

- 4-75 

Sodium sulphide 


, 

' . 142-75 

128-75 

-i-14-00 

Zinc chloride 



. 338-76 

244-63 

. +9404 

Epsom Salts 



. 81-70 

79-55 

+ 2-16 

Copperas 



. 66-55 

63-05 

+ 3-60 

Copper sulphate 



. 400-70 

396-02 

+ 4-68 

Alumino-ferrio 



. 76-93 

72-03 

+ 4-90 

Potash alum 



. 125-76 

120-63 

+ 5-12 


The existing railway freights have been accepted by us as a 
temporary justification for the continuance of smaller units than 
we have considered economic. The natural consequence, as 
the above table shows, is that the burden on the consumer is likely 
to be heavier. Further, though we have held that the industry 
will eventually be able to stand world competition without protec¬ 
tion, it has not been possible for us to estimate with precision the 
length of the period during which protection should continue. We 
have proposed that the period of protection should be fixed provi¬ 
sionally at seven years, but in the absence of a large unit serving 
the bulk of the market, protection should obviously continue until 
each important market or centre of distribution has developed a 
demand which would justify the establishment of a unit of pro¬ 
duction sufiiciently large to reduce the fair selling price helow the 
import price. 

130. Though our recommendations have in no way been affected 
by the possibility of a reduction in freights, and we have based our 
proposals on their existing level we believe 
Economic justification. possibility of organizing the 

chemical industry on a satisfactory basis depends to a great extent 
on the fixation of lower railway freights. We have attempted 
to visualise the possibilities of the industry from the traffic point 
of view and bring them to the notice of the railway authorities 
and Government. Judging from the representations of some of 
the railway administrations, it appears as though they were under 
the impression that in proposing the reduction of railway freights 
we were advocating the payment of an indirect bounty to the 
indigenous industry, or differentiation involving undue preference 
as between locally manufactured and imported articles. There is no 
justification for such a misapprehension. We are recommending 
the reduction of freights precisely upon grounds similar to those 
on which a railway administration might adopt it, viz., that the 
freights should have some relation to what the traffic can bear, and 
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that lowering of freights if it results in the long run in the expan¬ 
sion of traffic, is to the adrantage of railways from the economic 
point of view. Having this object before us, but bearing in mind 
also that the chemical industry is a key industry of very great 
national importance, we desire to put forward the following pro¬ 
positions for the consideration of Government; — 


(1) That the freights payable on the various raw materials and 

finished products of the chemical industry should be 
reduced to the lowest possible rates. 

(2) That in order to introduce uniformity and create certainty 

as to the incidence of the freight so far as possible uni¬ 
form rates for chemicals be adopted on all railways. 

(3) That if telescopic rates are adopted they should be applied 

as a through rate as in the case of coal; and, in view of 
the importance attached to the encouragement of the use 
of fertilisers and the probability of an increase in the 
traffic in this commodity, it should be considered 
whether the freight on fertilisers cannot also be reduced 
on lines similar to the reductions made in the ease of 
coal. 

We desire also to say that since the amount of protection granted 
to the industry can be changed by any variation in freights, no 
increase in freights should take place during the period of pro¬ 
tection without reference to the Government of India. 

131. That the reduction of freights is a practical method of 
assisting key industries has recently been shown by the adoption 

„ . .. I . ■ u. in Great Britain of the derating scheme 
Reduction of freights , i • , -i - ” i 

in Great Britain. under which railways receive a rebate of 

about ^4,000,000 per annum. This amount 
is to be spent by the railways on the reduction of freights. Agri¬ 
culture is to receive 12800,000 enabling a rebate of 10 per cent, to he 
made on the selected raw materials of that industry. Of the remain¬ 
ing £3,200,000 the greater part will go to the reduction of the 
freight rates on coal, the rest to the reduction of the freights on 
limestone, iron and other raw materials of the iron and steel industry. 


132. If the principles suggested in paragraph 130 are adopted 
by the Government it is not unlikely that the smaller units brought 
, into existence either at the ports or in the 
let- ' interior behind the protection enjoyed bj' 

them in the local markets owing to the past 
policy of the railways may cease to function. But that is precisely 
the object in view if a chemical industry organized in accordance 
with moilcrn methods is to be established in India, In any event 
if protection is granted to the chemical industry, smaller units 
must eventually disappear if the policy of protection succeeds 
because the industry itself must realize sooner or later that it is 
only by the erection of large units that it can hope to meet foreign 
competition. 
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133. We desire to make it clear that we have assumed that a 
large unit of production will be established in Bengal merely lor 
. illustrative purposes. It would be incorrect 

oeation of m ustry. conclude that in establishing the chemical 
industry in Bombay a mistake has been made which should be 
discounted in framing any proposals for protection. Except as 
regards fuel Bombay has a decided advantage over Bengal. The 
market for these chemicals is greater while sulphuric acid re¬ 
quires little or no fuel and to the extent to which that acid enters 
into the manufacture of other chemicals Bombay is at no disadvan¬ 
tage. We express no definite opinion as to where the industry 
should fee located. This is a question for the industry to decide 
having regard to the accessibility of raw materials and the require¬ 
ments of the market. Our intention is to illustrate the advantages 
of unified production and control as an important factor which, with 
reduction of freights, may eventually make the establishment of 
this industry on a large scale in the country a practical proposition. 



CHAPTER XI. 


Removal of Duties. 

134. One of the qnestiona specifically referred to us for investiga¬ 
tion is that of the removal of duties on chemicals used in industries. 

Sacrifice of revenue Paragraph 3 of our tei'ms of reference runs 
involved. as follows :- 

“ The removal of the import duties on materials of industry was 
recommended by the Fiscal Commission and is in accordance with 
the principle of the Resolution adopted by the Legislative Assembly 
■on the 16th February, 1923. Chemicals are utilised as raw 
materials in certain Indian industries and the Government of 
India have decided that, along with the question of extending 
protection to the manufacture of particular chemicals, the Tariff 
Board will examine the question of the removal of the import 
■duties on those chemicals which are used as materials in Indian 
industries.” 

Whilst we are in entire agreement with the principle enunciated 
in the Government of India Resolution, the question of the removal 
of the import duties on those chemicals which are used as materials 
in Indian industries is not free from difficulty. Before deciding 
whether industries will benefit by the removal of these duties, it 
is necessary to consider the sacrifice of revenue involved and 
whether it would be commensurate with the advantage which the 
industries would derive. It may be presumed that most of these 
chemicals are used by industries and that the duties therefore are 
a burden upon them. But the evidence in our possession does not 
enable us to ascertain the precise burden on each industry using 
these chemicals. We have, therefore, to consider whether the 
duties should be removed en bloc or whether the removal of the 
duty should be confined only to those industries which have been 
able to establish that their costs have been substantially increased 
by the existence of these duties. If we were to adopt the former 
course, the sacrifice of revenue involved would on the average of 
the last three years amount to about Rs. 35 lakhs, for the imports 
of chemicals classified as such amount to nearly Rs. 2^ crores a 
year. In our opinion, however, this will not represent the whole 
amount which the Government would lose for some of the chemicals 
may have been classified under other heads such as paints and 
colours, dyes, etc. Without a more elaborate enquiry than it has 
been possible to undertake, we are unable to estimate what addi¬ 
tional revenue would be sacrificed. The attention of manufac¬ 
turers was drawn both in the Board’s press communique and during 
the public sittings of the Board to this aspect of our enquiry, but 
we have received very few representations demanding the removal 

( 103 ) 
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of these duties and none that has been able to substantiate its 
claim. 

Individual representa- 135. The following representations have 
tions considered. been received; — 

(1) Messrs. Adamjee Hajee Dawood and Company. —This com¬ 
pany asks for the removal of duties on chemicals used in the manu¬ 
facture of matches. In our report on the match industry we 
took these duties into account and our recommendations which have 
been accepted by Government afford the industry adequate protec¬ 
tion without their removal. 

(3) Messrs. Jenson and Nicholson {India) Limited, Calcutta .— 
The applicants are manufactiu'ers of paints and use a number of 
chemical colours. Most of these chemical colours do not come 
strictly within the category of chemicals and in any case many of 
them are manufactured in India. The removal of these duties 
might therefore damage an existing Indian industry. Further, 
there is already a duty of 15 per cent, on the finished products as 
also on the colours in question and therefore until it is shown that 
the duties on imported pigments cause a tariff inequality which 
places the domestic manufacturer at a disadvantage compared with 
the foreign manufacturer, there is no case for their removal. 

(3) Shalimar Colour, Paint and Varnish Company, Limited .— 
This firm also manufactures paint and opposes any increase in the 
duty on sulphuric acid, ferrous sulphate, Glauber’s salts or h'-'dro- 
chloric acid. Of these chemicals we are recommending an increase 
of duty on Glauber’s salts only and that increase is insignificant. 
The annual consumption of sulphuric acid by this firm amounts to 
only 6 tons a year which would represent a total burden of not more 
than Rs. 120 per year. Of ferrous sulphate they use 7 tons a 
year, the duty upon which is only 2| per cent, and would amount 
to Rs. 14 a year. As regards Glauber’s salts, the total require¬ 
ment of this firm is 5 tons which would mean a burden of Rs. 35 
per annum. They also use 2 tons of hydrochloric acid which would 
involve a burden of Rs. 116. It will thus be seen that from these 
figures the total duty per annum is less than Rs. 300 a year, and 
it is obvious that the burden involved is negligible. 

(4) Chrome Leather Company, Madras. —This firm uses some 
of the chemicals now under investigation. We asked for informa¬ 
tion regarding the precise nature of the burden thrown upon the 
industry and have been supplied with the following information : — 

Chemical. 


Magnesium sulphate 
Aluminium sulphate 
Sodium sulphide 
Copper sulphate 


Averafre 

annual 

consumption. 

Tons. 

12 

4 

60 

J 


Percentage 
of oo.?t price 
of finished 
leathers. 


Per 


cent. 

•02 

■02 

•02 

•906 
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From the above figures it will be seen how small is the increase 
in cost as a result of these duties. 

(6) Bengal Pager Mill Company, Limited .—This firm submitted 
a representation requesting that the duty on aluminium sulphate 
should not be raised but subsequently withdrew it on the ground 
that, in view of fhe new system of water supply adopted by them, 
heavy quantities of aluminium sulphate are no longer required 
and the firm therefore has no cause for complaint, 

(6) North West Soap Company firm manufactures 
glycerine and has represented that the duty on hydrochloric acid 
should be reduced or at least should not be raised. We do not 
propose any increase in the import duty on this acid. We have 
received no figures regarding the amount of hydrochloric acid used 
in the preparation of glycerine but so far as our information goes 
the burden imposed by the duty is small. 

136. These are the principal representations we have received in 
connection with the removal of the duties. We have ourselves 
examined the question in the light of such 
i duties not evidence as we have been able to obtain. 

^ Most of the chemicals under consideration 

are used by the textile industry. We examined a representative 
of the Mill Owners’ Association at Bombay and he agreed that if 
protection were granted to these chemicals, the additional burden 
on the textile industry would be inconsiderable. This will be seen 
from the following table prepared from figures supplied by the 
Sassoon group of mills relating to two typical kinds of cloth. 



Amount 

Value 

Percentage 

Proposed 

I. 

por piece. 

in pies. 

of cost. 

duty in pies. 

07 .. 


•0928 


Zinc chloride 

i 

10126 

•3465 

Epsom salts 

12 

3-6514 

•3381 

1-6071 

Sodium sulphide 

6 

3-6964 

•3422 

-9241 

Glauber’s salts 

6 

1-1893 

•1101 

■2411 





31188 



= •2888 

per cent. 

of the sale price. 

II. 

oz. 




Zinc chloride 

i 

1-0125 

■0811 

•3465 

Epsom salts 

8 

2-4343 

•1951 

1-0714 

Sodium sulphide 

4 

2-4643 

•1975 

■6161 

Glauber’s salts 

7 

1-3875 

•1112 

■2813 


2-3153 

= ’1855 per cent, of the sale price. 

Although the textile industry is now in a very depressed condi¬ 
tion, the above figures suggest that the burden thrown upon it 
by the duties cannot be regarded as justifying their removal. We 
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are satisfied therefore that there is no case at present for the- 
reraoTal of the duty on chemicals. The sacrifice of revenue -would 
be out of all proportion to the benefit to industries. No substan¬ 
tial relief is likely to result from a partial removal of duties on 
raw materials. If industries are to derive any material benefit, 
what is required is a rearrangement of the Customs tariff in such 
a way that apart from protective duties the tariff schedule should 
consist of as few duties as possible. These duties should be con¬ 
fined as a rule to commodities in large demand from which substan¬ 
tial revenue may be expected and articles such as raw materials 
of industries should be totally exempted. Until a fiscal policy on 
these lines is evolved, such relief as industries require must be 
given either by way of compensatory protection or by the removal 
of tariff inequality. 



CHAPTER XII. 


Summary of findings and proposals. 


Summary of conclusions. 


137. We summarise our conclusions as 
follows: — 


Tlie basis of tbe whole group of chemicals considered in this 
report is sulphuric acid. On account of the heavy freight on acids, 
the manufacture of sulphuric, hydrochloric and nitric acids has 
generally been carried on profitably in India. The absence of this 
natural protection, however, in the case of salts derived from 
sulphuric acid has prevented their manufacture except on "a small 
scale. 


2. The total market in India (excluding Burma) for the chemi¬ 
cals with which we are concerned is approximately 12,000 tons in 
terms of chamber acid on a 100 per cent, basis. In the next few 
years we estimate that the market may reach 16,000 tons, without 
taking into account the manufacture of artificial fertilisers. On 
these figures we find that the market in India is sufficiently large 
for the production of chemicals on an economic scale. 

3. The machinery used in modern chemical works is generally 
simple in operation and can be easily handled by Indian labour. 
Further, fuel being an important item in the cost of many chemicals 
the abundance of cheap fuel especially near the coalfields places 
India in a position of considerable advantage. 

4. Although India possesses several of the raw materials required 
for tKe chemical industry such as salt, bauxite, magnesite, potas¬ 
sium nitrate, and copper, iron and zinc scrap, it is lacking at 
present in the most important material namely sulphur. We do 
not ho'Wever consider that this is a bar to the grant of protection 
to the chemical industry. India in this respect is at no disad¬ 
vantage as compared with the two principal competing countries, 
Great Britain and Germany. It is by no means certain that the 
existence of an indigenous supply of sulphur would cheapen the 
cost of the material in India since unless the deposits were very 
extensive and conditions of free competition prevailed internal 
prices would necessarily conform to the world parity price. More¬ 
over there are alternative sources of supply such as zinc concen¬ 
trates, copper sulphide and gypsum which are present in sufficient 
quantities and at least in times of war might prove of great value. 

5. The case for protection of the chemical industry rests pri¬ 
marily on its supreme national importance. It is a key industry 
whose products are used in most other industries, it is indispensable 
for purposes of national defence and it provides an essential 
foundation for chemical research in industries and agriculture. 

6. The largest chemical works in India at present are situated 
in Bombay. Taking the Dharamsi Morarji Company’s Works at 
Ambernath as typical of chemical works in India, we find that 
under present conditions of production the fair selling price of 
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chamber acid on a 100 per cent, basis including overhead charges 
and profit is Es. 105 a ton. The corresponding costs of the 
chemicals based on sulphuric acid would leave the company at 
current market prices with a net loss of at least Es. 40,000 on the 
works costs alone and Es. 95,000 on the works costs and overhead 
charges together. In these circumstances the industry would in 
the natural course cease to exist if no protection Avere granted. 

7. The present costs of the industry however are based on too 
small a scale of production and cannot be accepted as a suitable 
basis for determining the measure of protection. We consider 
that if the industry were so organised that one of the two chemical 
works in Bombay would supply the whole of the market in Western 
India, the resulting costs would afford a more appropriate basis 
for determining the measure of protection. 

8. On this basis we consider that during the period of protec¬ 
tion the industry should attain an average annual production of 
4,000 tons of chamber acid on a 100 per cent, basis. If this output 
is attained, we estimate that the fair selling price of chamber acid 
at 100 per cent, will be Es. 75 a ton. Taking the corresponding 
fair selling prices of the various chemicals and comparing them with 
the latest import prices, we find that except in the case of epsom 
salts and zinc chloride, no substantial addition to the revenue duty 
will be required while in some cases duties considerably less than 
the revenue duty will suffice. On the three acids and on copperas 
no protection will be neeessary. 

9. If the industry attains an output of 8,000 tons of chamber 
acid on a 100 per cent, basis, for which in the next few years a 
sufficient market would be found in Western India, we estimate 
that the fair selling price of chamber acid at 100 per cent, will be 
Es. 55 a ton, which compares very favourably with the price of 
sulphuric acid of the same strength in any other part of the world. 
On the corresponding fair selling prices for the various chemicals, 
we find that the three acids and five out of the eight salts we are 
considering will require no protection at all. Of the remaining 
salts, one will reqAiire a duty well below the revenue duty and in 
the case of two only would a duty in excess of the revenue duty 
be required. Further economies and increased output may reduce 
costs still more, 

10. On these facts we find that the conditions laid down by the 
Fiscal Commission are substantially fulfilled by the chemical 
industry. 

11. Our recommendations regarding the form and measure of 
protection are set out in chapter VI and Appendix I. We pro¬ 
pose that the protection required should be given generally in the 
form of specific duties. In the case of epsom salts and zinc chlo¬ 
ride the specific duties proposed are equivalent to nd valorem duties 
of 44 per cent, and 34 per cent, respectively. We are satisfied 
that no appreciable burden will be thrown on industries thereby. 
On the other chemicals, the duties represent substantially the 
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present level of revenue duties. In certain cases where on the 
fair selling prices a reduction in the revenue duties might be 
theoretically justifiable, we have proposed their retention at the 
present rate as there has been no serious demand for their reduction 
and the effect on the industries concerned is negligible. 

12. We desire to emphasise the interconnection of the duties we 
have proposed on the various classes of chemical products. The 
alteration of any individual duty may have unforeseen conse¬ 
quences on the output and cost of production of other chemicals, 
thus vitiating the whole scheme of protection, 

13. On account of overproduction in European countries and the 
existence of large combines in the chemical industry, we cannot 
make any forecast regarding the future course of import prices. 
We therefore recommend that power should be conferred on the 
Governor General in Council to levy such additional duties as may 
be necessary to offset a decline in import prices. 

14. It is impossible to estimate precisely the period within 
which the chemical industry will be able to dispense with protec¬ 
tion, We therefore recommend as in the case of the steel industry 
that no limit should be fixed to the period of protection, but that 
provision should be made for a fresh enquiry at the expiration of 
seven years. 

15. We find that there is no case for the removal of the import 
duties on those chemicals which are used as materials in Indian 
industries. No substantial relief of the burden on industries is 
likely to result and the question of the removal of these duties must 
wait until a general revision of the fi^scal policy with a view to 
the removal of duties on all raw materials is effected. 

16. In view of the close connection between the chemical 
industry and the manufacture of two classes of artificial ferti¬ 
lisers namely ammonium sulphate and superphosphate in the 
manufacture of which sulphuric acid plays an important part and 
in view of their obvious importance for Indian agriculture, we 
have considered the advisability of fostering the manufacture of 
these fertilisers in India. 

17. No assistance is called for under present circumstances in 
respect of ammonium sulphate. But, having regard to the fact 
that ammonium sulphate is already produced in India on a consi¬ 
derable scale, we consider it important that the price at which it 
is sold in India should be substantially reduced with a view to 
the encouragement of agriculture and extension of the market for 
fertilisers. The present price in India is considerably above the 
level in England, though the purchasing power of the Indian ryot 
is much below that of the English farmer. 

18. We find that the manufacture of superphosphate is a suit¬ 
able industry for the grant of protection. We believe that in 
spite of competition from compound fertilisers there will be a 
sufficiently large market in India for superphosphate and that the 
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eatablishment of a local industry will help materially to reduce its 
price to the great benefit of the Indian agriculturist. 

19. We recommend that the protection required for the manu¬ 
facture of superphosphate should take the form of a bounty. The 
bounty should be payable on the first 10,000 tons of superphosphate 
produced in a year by any individual factory whose annual output 
is not less than 2,000 tons. We have proposed a minimum output 
to qualify for the bounty because we consider that it is undesirable 
to encourage the establishment of small uneconomic units of manu¬ 
facture which would be unable to survive the withdrawal of protec¬ 
tion. ^The rate of bounty should be fixed at 12 annas per unit of 
soluble* phosphoric anhydride. The payment of bounty should be 
subject generally to the conHitions laid down in the Steel Industry 
(Protection) Act, 1924 and the maximum liability of Government 
should be fixed at 7 lakhs of rupees annually for a period of seven 
years. 

20. We have based our proposals for the protection of the 
chemical industry on the assumption that production will be carried 
on by several units of manufacture working independently in the 
principal centres of distribution. In view of the increasing ten¬ 
dency to large scale organisation in other countries, we consider 
that a much more economical method of development would be to 
organise a single unit of manufacture supplying the whole of the 
Indian market until each important centre of distribution has 
ultimately daveloped a large enough market of its own. A reorga¬ 
nisation of the industry on these lines necessarily implies a substan¬ 
tial reduction of transport charges both on raw materials and on 
finished products by the principal carriers of goods in tl^e .country 
namely the railways. 

21. On a careful examination of the question, we find that a 
policy of reduction of railway freights with a view to the formation 
of a large scale chemical industry in India will be not merely to 
the national interest but to the interest of the railways themselves. 
The reduction in the costs of the industry will provide a sufficient 
margin to cover I'ailway freight from the centre of production to 
the more distant markets, while the resulting growth in traffic will 
increase the aggregate revenues of the railways. The burden of 
protection also would be less and its period considerably shortened. 


P. 

A. 

J. 


P. GINWALA—President. 

E. MATHIAS, ) ,,, , 

[Members. 


R. L. WALKER— Secretary, 
24th. May, 1029. 
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It our proposals tor protection are accepted the following alterations in 
Schedule II of the Indian Tariff Act, 1894, will be necessary; — 

In part III, No. 50, Copperas, green will have to be deleted. 

In part VII, the following additions will be required : — 


Names of Articles. 


Rate of Duty. 


CHEMICALS, DRUGS AND MEDICINES. 


Acid, hydrochloric ..Bs. 2-9-0 per cwt., or 15 

per cent., ad velorem, 
whichever is higher. 

Acid, nitric— 


Having a density at 15° C. of not more 
than 1'42 grammes per cubic centimetre . Rs. 3-10-0 per cwt., or 15 

per cent., ad valorem, 
whichever is higher. 

Having a density at 16° C, of more than 
1'42 grammes per cubic centimetre . Bs. 5-3-0 per cwt., or 15 

per cent., ad valorem^' 
whichever is higher. 


Acid, sulphuric ...... Rs. 1-4-0 per cwt., or 15 

per cent., ad valorem, 
whichever is higher. 

Alum, viz., ammonia alum, potash alum or soda 

alum.As. 15 per cwt. 

Aluminium sulphate or hydrated aluminium 
sulphate, including alumino-ferric and alum 
cake— 

Containing not more than O-OIO per cent, 

of iron.As, 13 per cwt. 

Containing more than O’OlO per cent, of 

iron ........ As. 9 per cwt. 

Copperas.As. 2 per cwt. 

Copper sulphate or hydrated copper sulphate . Rs. 3 per cwt. 

Magnesium sulphate or hydrated magnesium 
sulphate— 

Containing not more than 50‘0 per cent. 

of magnesium sulphate . . , Rs. 1-4-0 per cwt. 

Containing more than 50‘0 per cent, of 
magnesium sulphate .... Rs. 2-8-0 per cwt. 

Sodium sulphate or hydrated sodium sulphate— 

Containing not more than 50'0 per cent. 

of sodium sulphate .... As. 6 per cwt. 

Containing more than 60'0 per cent, of 
sodium sulphate ..... As. 13 per cwt. 

Bodium sulphide or hydrated sodium sulphide Rs. 1-7-0 per cwt. 

Zinc chloride or zinc chloride solution . . Rs. 4-5-0 per cwt. 
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Table B. 

Market in Bengal. 


Saiis. 


Lotal 

Imports, pioduc* Total. ,“c > 

tlon. 

acia. 


Glauber's salts 
Sodium sulphide 
^Idc clUoride 
lipsom salts 
Copperas , 
Copper sulphate 

Alumt nlnm ^4] 

phate. 


<jrand total of sul¬ 
phuric acid. 


ACIBS (SOLD 46 SUCH). 


Plquiva- 

rntmL 

add. 



Tons. 
Not listed 
193 


nil Rectified oil of 

Titrlol. 

nil Nitric acid 

132 Hydrochloric 
acid. 

239 


863 1S8 

5,528 2.470 

4.578 



Table G. 

Market in the Madras Fresidencv. 




Tons. 

Tons. 

Tone, 

Tons. 

Olaubcr's salts 

Not listed 

nit 

fit7 

nil 

Sodium sulphide . 

295 

nil 

295 

nil 

56iiic chloride 

25 

nil 

25 

21 

Bpeom Salta 

242 

152 

894 

165 

Copperas . . 

49 

63 

132 

63 

Copper sulphate . 

234 

nil 

234 

103 

Alun\liii\im sul¬ 

phate. 

300 

nU 

300 

141 

Alum . 

205 

nil 

205 

78 

Total . 

1,360 

235 

1»58S 

561 

Orand total of sul¬ 
phuric acid. 




1,563 


Acids (bold as soch). 


Equiva- 

aid. 


Rectified oil of 
vitriol. 

Nitric acid 

Hydrochloric 
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Table D. 


Market in India (etschiding Burma). 
Summary of Tables A, B and C. 


Tons, 

















APPENDIX III. 

Table showing the imports of chemicals and associated products into British India during 1913-14: and each 

of the five years from 1923-24 to 1927-28. 


APf«KBiK 


ir& 










QtrAimrT. 














APPENDIX. 117 


















APPENDIX IV. 


Summary prepared by Dr. Clouston, Ayricultural Adviser to the 
Government of India, of the restdts of experiments with 
phosphatic manures in India. 

The following is a Bujnmary of replies received from the Directors of 
Agriculture, Bengal, Biher and Orissa, Bombay, Assam and Burma, to an 
enquiry regarding the results obtained from the use of superphosphate in their 
provinces. 

2. Bengal.—Experiments to test the effect of superphosphate and ammonium 
sulphate on wheat and paddy have recently been started on the Rajshahi 
.4gricultwal Station. The re.sults which are tabulated below are not con¬ 
clusive. As all the red soils in Bengal are acid and most of the. remaining 
soils contain practically no carbonate of calcium, superphosphate is not 
generally recommended. 


Wheat. 


Avkraos tiem> per acre. 


Treatment. 

Number 

of 

plots. 

1 1928-27. 

L_____ 

1027-28. 




Bbuaa. 

Grain. j 

Bhusa. 



vcvii. ' 

mdfl. 

1 

mds. 

Double superplioftphate . 

4 : 


3St 

loi 

19t 

Double super Sulphate ot 
ammoDia. 

2 1 

1 

H 

34i 

m \ 

1 

20 

Noioanure . 

8 i 


34i 

10 j 

m 


Paddt. 



1 

AVEKAGfi 

1 A0R£, 

YIELD PER 
i027«28. 


Paddy. 

1 Straw, 

Kesidual effect ot the following manures wliich were apidied to the pre¬ 
vious crop of wheat— 

1 mds. 

1 mds. 

Superphosphate , , .. 

14i 

34} 

Superphosphate plu4 amnionium sulphate. 

17dr 

38} 

No manure , ........ 

17i 

39} 


3. Bihar and Orissa ,—An extensive series of experiments to ascertain the 
villus of phosphatic manures is in progress in this province. The results have 
not yet been fully worked up and in many cases the trials are not yet com¬ 
plete. A brief summary of the more important information at present avail¬ 
able is given below, from which it will appear that on the whole better 
results have been obtained v/ith compound manures of the ammcqihos type 
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than M'ith sitoerphosphate. Ammophos has an important advantage in that 
it IS distinctly less hygroscopic than many mixed fertilizers. 

(0 Sugarcane .—-On the Sepaya Farm, in addition to a fair general manur- 
ing, an application of superphosphate and ammonium sulphate to supply 50 
lbs. of PjOj and 40 lbs. of nitrogen per acre gave an increased yield of 165 
maunds of cane, valued at Rs. 35. An increase in super to provide 100 Ihs. 
of PjO, per acre gave, an increase of 253 maunds of cane per acre, valued 
at Ra, 84, so that the additional application of phosphate gave a return of 
Bs. 29 against an expenditure of about Rs. 12. There are no figures to show 
the effect of ammonium sulphate alone, but an application of 100 lbs. of 
PjOj per acre at a cost of Rs, 24 gave, in the present year, a return of about 
Rs. 60 or a nett profit of Rs. 36 due to phosphate. 

On the Nawadah Farm in South Bihar where practically no cron can be 
grown to advantage without phosphatic manure it has been found that with 
an expenditure of Rs. ,50 on manure, including 8 maunds of ammophos per 
acre costing about Rs. 24, a crop of 550 maunds of sugarcane can be raised 
with irrigation. 

(it) Paddy.~Jn an article published on page 104 of the Agricultural Journal 
of India, Vol. XVIII, pt. 2, March, 1923, the economic results of phosphatic 
manuring for rice in South Bihar have been described. It has been shown 
that 1 owt. superphosphate per acre applied along with a green manure 
gave in one case a return of Rs. 82 for an expenditure of about Rs, 8. 
Difficulties, however, arose over the green manuring as it was not successful 
in all years. Ammophos was therefore substituted for this combination, and 
very definite results have been obtained with it for a number of years. It 
contains 17 per cent, of nitrogen and 20 per cent, of PjOj. The earlier 
experiments showed that an application of 1 md. per acre of ammophos to 
rice at a cost of Rs. 9 gave on an average an increased yield worth Rs. 18 
per acre, or a nett profit of Bs. 9, A similar figure was obtained in 1926 on 
farm plots and cultivator’s plots. The results obtained in 1927 are tabulated 
below. 


Place of 
experiment. 

Treatment. 

lKCn£A8£D TIELP 

PEK ACRE OVER VN« 
MANCRED CROP. 

Nett profit 
per acre 
due to 

Ueiukks. 


1 






Grain. 

Straw. 





tnds. 

mds. 

Ba. 


Jamtii Farm (Monghyr 
district). 

1 

Ammophos 1 nid. per 
acre. 

7 

21 

15 


Khurda (Purl Bin- 
trkt). 

Biamonphos, 30 sra. | 
per acre. (This Is 
practically pure ; 
ammonium pnos- i 
phatc.) 

•61 


8 

* This increase fa 
over an excel¬ 
lent unmanured 
crop of 23^ mds. 
per acre. 

Xawadah Farm (Gaya 

Ammophos, 1 md. 
per acre. 

«1 

1 

lO-S-0 

i 

A had year for 
rice crop on the 
farm. 

Cutta* , , 

Ammophos . 

• • 

.4 

4-8-0 

Thia incieasa 

was over an ap. 
plication of oil¬ 
cake at the 
same cost. 
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(lit) Leguminous crops. —On the Gaya farm, interesting results have been 
obtained with the use of superphosphate on leguminous crops. An applica¬ 
tion of SO lbs, of PjOi as super at a cost of Bs, 7 per acre increased yield 
of soybeans from to 12| mds. per acre, and gave a nett profit of Es. 17. 
On the same farm a leguminous fodder crop (Meth) yielded 911 mds. per acre 
without super and 141 mds. per acre with super—am increase worth Bs. 25 
for an expenditure of Bs. 7. 

(iv) The results on the whole demonstrate the importance of a combina¬ 
tion of nitrogen and phosphoric acid for soils in Bihar and Orissa and experi¬ 
ments are in progress to determine the moat profitable ratio of these consti¬ 
tuents under different conditions. 

4. Bombay. Superphosphate is not at present a fertilizer of importance 
in Bombay and the Department of Agriculture is not pushing it, 

5. Assam .—No systematic trials with phosphatlo manures have been con¬ 
ducted in this province. A few experiments have been started at two of the 
farms this year. 

0 . Burma .—The results obtained in this province from the use of phos- 
phatic manures applied singly or in combination with other manures on paddy 
are given in the following table. They demonstrate the superiority of com¬ 
pound manures of the ammophos type. 


Mftimre applied per ncre- 

Total 
period cf 
e.tperlDients. 

Average 
Increase 
per acre 
over the 
controls. 




Per cent. 


Bonemeal at 20 Its. PjUg . , 4 

5 years 

28-5 


Saperphosptmte at 20 Jbs, 

Do. , 

35 3 

43-5 





F. Y. M. at SO lbs. N vhs super at 30 lbs. PjOj 
plus sulphate of potash at 30 Iba. K,0. 

I>o. 

53 


AJiini. Sulph. at 30 lbs. ST phs super at 20 lbs. 
P*Ofl plus sulphate of potash at 20 lbs. K 2 O. 

J>0. , 

83 

1 

1 

No profit was olita-iiied 
111 till) bc( 5 lnning due to 
hiKh prices of manures. 

Ammophos 15 ppr cent. N and 20 per cent, 
at 200 lbs. per acre. 

2 years . ; 

115-4 

A nett profit of Rs. 28-11 

1 per acre. 

Ammophos 11 per cent. N and 48 per cent. P 5 O* 
at 200 lbs. per acre. 

1 ) 0 . . 

00-8 

! A nett proJlt of Rk. 22 
per acre. 

Lennaphos 20 per cent. K and 18 per cent. 

1 year 

103-8 

A nett profit of Ks. 26 
per acre. 

Bfammophos 20 per cent. >»' and 58 per cent. 
P, 0 ,. 

Do. . 

nO'9 

A nett profit of R.y. iS 
per acre. 

Amm. Sulph. per t ent. SO lbs. K ph/$ Super at 
45 ibs, PjOj, 

Bo. . 

98-1 

__ 

A nett profit of lU. 11 
per acre. 
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Itesults of treats with manures carried out hy the Fertilizer Propaganda 


Company. 



! 

Ko.of 

plots. 

AVEBAUE yield 
PEE A0E5. 


Bercen- 



Provinces. 

Treatment. 

Treated. 

Control. 

Increase. 

tage of 
inoroase. 

per.acre. 





lbs. 

lbs. 

Per cent. 

Hs. A. 

p. 


CHILLIES. 1 








Bombay 

Sulphate of ammonia . 1 

1 




, 33 

32 11 

0' 


Bo. plm super 

1 

4,192 

2,112 

2,080 

08 

46 13 

5- 

Madras 

Indigo refusCj sulphate 
of ammonia and 8\iper. 

1 

1,791 

625 

1.160 

: ISO 

2.55 8 

0 


F. Y. Mm sulphate of 
ammonia and super. 

1 

1,250 

886 

303 

40 

58 12 

8- 


F, Y. M., indigo refuse, 
sulphate of ammonia 
and super. 

3 

1,192 

880 

312 

35 

58 14 

4 

Mysore 

F. Y. M., sulphate of 
ammonia and super. 

1 

5.600 

4,480 

1,120 

25 

36 8 

0 

! 

Cabbage. ^ 








Bombay 

Sulphate of ammonia . j 

1 

7,t80 

i 6,316 

2,215 

41 

108 13 

0 


Bo. plus super . | 

2 

4,418 

2,632 

1,786 

67 

40 7 

1 


F. y. M., sulphate of 
ammonia and super. | 

% 

8,216 

3,771 

. 4,445 

117 

172 7 

3 


Touacco. 








Bombay 

Sulphate of potash, super 
and nitrate of soda. 

6 

1,082 

1 

60.8 

339 

48 

30 7 

6 


Wheat. 

i 

! 

1 



^ 6 15 


Bombay 

Sulphate of ariiinonia 

6 

830 

' *651 

179 

27 


0 


1 ) 0 . plus super 

» 


589 

331 

56 

15 12 

6 


F. Y. M., sulphate of 
ammonia and super. 

7 

1 769 

512 

227 

41 

6 1 

0 


j GBOTJNhUrT. 








Madras 

Sulj>hate of ammonia 
plus su})er. 

3 

: 2,fi04 

1,500 

1.004 

73 

50 9 

0 


lUia. 


1 






M adras 

F. y. M., sulphate of 
ammonia plus super. 

2 

1,110 

1 

756 

354 

46 

10 11 

0 


ONIOK9. 








Bombay 

Sulphate of ammonia 

2 

13,866 

8,868 

4,99S 

56 

, 140 13 

e 


}‘oudrette and sulphate o.f 
ammonia. 

t 

9,728 

■ 

2,928 

43 

55 0 

0 


F Y. M., sulphate of 
ammoma and super. 

1 

10,971 

1 8,040 

1 

2.331 

26 

11 8 

i 

11 
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nesuUs of two years' work carried out hy the Fertiliser Propaganda. Company 
of India to demonstrate the value of artificial fertilkers for various crops 

in India. 




No. of 
plots. 

AVBJtAOE YJEI.P 
PER ACEE. 


j 

Percen- 

1 

Nett profit 
per acre. 

Provinces. 

Treatment, 

Treated. 

Control. 

Increase. 

tage of 
increase. 




Ihs. 

lbs. 

lbs. 

Per cent. 

Us. A. P. 


PAbDy. 




1 



Madras 

Sulphate at ammonia . 

1 

18 

3,091 

2,603 

588 

23 

26 13 11 


Do, plus super 

20 

2,656 

2,330 

326 

13 

12 13 6 

Hyderabad 

Do. plus super 

23 

2,967 

2,202 

755 

34 

18 11 9 

Mysore 

Do, Do. 

4 

8,081 

1,0S8 

3,093 

54 

36 n 0 

BomlDay 

Sulphate of ammonia 

7 

8,374 

2,508 

868 

34 

30 0 0 


Do. plus super 

1 

3,881 

2,161 

1,720 

79 

25 2 9 


P, Y. M. and sulphate of 
arnTT-onia. 

3 

2,760 

1,920 

840 

43 

29 12 0 

Burma 

Ammophos . 


2,542 

1,260 

1,292 

103-4 

32 6 3 


POTATO. 














Bombay 

P. y. M., sulph. of ammo- 
nitt and sulphate of 
potash. 

6 

15,690 

] 

9,875 

5,824 

i 

50 

124 1 4 


F. y. M., nitrate of soda, 
super and sulphate of 
pot^h. 

6 

13,866 

9,875 , 

! 

3,991 

40 

74 0 10 

! 

Mysore 

r. Y. M., sulphate of 
ammonia and super. 

2 

11,340 

[ 

7,560 

3,780 

50 

107 8 0 


COTTOS. 



1 




Bombay 

Sulphate of ammonia 

87 

351 

246 

105 

42 

8 6 4 


Do. plus super . 

3 

443 

258 

185 

71 

19 5 4 


1 Do. plus cake 

12 

617 

323 

194 

60 

19 15 9 
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Figures showing the benefits obtained from the application of 
manures in the Madras Presidency. 

{Reproduced from the evidence given by Mr. B. D. Ansteadj Director of 
' Agriculture, Madras, before the Royal Commission on Agriculture in India, 
vide page 147, Volume ITI, Evidence taken in the Madras Presidency,) 

II. —GUNTTO DiBIMOT. 

Paddy—Pkosphatio manures by themselves and in conjunction with organic 

manures. 


The following results have been obtained on ryots own land :— 




Yield pke acse. 

Value of 

Extra cost 

Nett profit. 

Year. 

Manure. 

Grain. 

Straw, 

manured 

crop. 

of cultiva¬ 
tion and 
manures. 



lbs. 

Ibe. 

Re. A. P. 

Il9. A. p. 

Ra. A. r. 

1»2« 

r Xo manure . 

604 

2,060 



•• 


\8 cwta. super 

2.352 

2,500 

76 0 0 

19 16 0 

66 1 0 


r Ko manure . . i 

1,092 

1,600 





2^ 

^2 cwtB. bonemeal 

3,882 

4,920 

39 14 0 

13 0 0 

20 14 0 


r Qreen leaf . 

1,«S0 

2,500 



•• 


L Green leaf, 1 cwt, super 

2,184 

2,500 

10 8 0 

6 11 0 

12 13 0 

1 

r 10 cat^oads cattle 

1 manim. 

2i000 

3,000 

1 



•• 


10 cartloads cattle 

1 manure, cwts. 

t bonemeal. 

2.5D3 

3,000 

21 6 9 

7 2 0 

14 4 0 


f 10 cartloads cattle 

3,056 

2,600 



• • 


One bag groundnut 
1, cake, 1 cwt. bonemeal. 

2,235 

2,600 

8-0 0 

m 

8 0 0 


III. —^Bellaev District. 


Sugarcane—Ammonium sulphate and superphosphate. 


Y'ear. 

strain. 

Yield of grain per acre. 

Extra cost. 

Value of 
infTcased 
crop. 

Nett profit. 

1 




Be. A. P. 

Be. A. P. 

Be. A. F. 

1925 

Local .... 

1731 inannde of jaggery 





Ammonium sulphate and 
superphosphate. 

216| maunds jaggery 



119 2 8 

1936 

Local .... 

200 maunds of jaggery • 



•• 


Ammonium sulphate and 
superphosphate. 

280 maunds of jaggery ■ 

32 0 0 

102 0 0 

160 0 0 


{ 123 ) 

























APPENDIX VI. 

Statement giving a summary of the results obtained from the 
application of artificial manures in a number of esoperiments 
carried out under the direction of Imperial Chemical Industries 
[India), Limited. 


PADDY* 

Madras- 

Sulpbate of Ammonia 

Super f , , 

Hyderabad— 

Sulphate of Ammouia 

Super - , ♦ 

Mysore— 

Sulphate o! Ammonia 
Super 
Bombay— 

Sulphate of Ammonia 


Super 
Bombay— 


Potato. 


ibay— 

Sulphate of potash 
Super 

Sulphate of Ammonia 
Sulphate of potash • 
Super 

Nitrate of soda . 


Mysore— 

F. Y. M. 


Sulphate of Ammonia 
Super 

Sulphate of potash 


Bombay— 


Cotton. 


ibay— 

Sulphate of A'n^nonla . 
Super 

Sulphate of Ammonia * 
Super 

Sulphate of Ammonia . 
Super 

Tobacco. 

Bombay— 

Sulphate of potash 

Super 

Nitrate of soda 


150 lbs. 

112 „ 

120 „ 

150 „ 

113 ,i 
170 „ 

100 baskets. 
150 lbs. 

360 „ 

65 >, 

90 lbs. 

112 „ 

212 , 

58 ,, 

SO 

100 

T50 lbs. 

112 „ 

285 „ 


per acre. 

No. of plots. 

Increase. 



Vet cent. 

80 lbs. 

1 .. 

13 

1 cwt. 

/ 


80 lbs. 

> 



^ 23 

ai 

1 cwt. 

J 


66 lbs. 

1 ^ 

54 

168 „ 

/ 

300 lb». 

1 1 

7» 

600 „ 

j 


60 


4> 


73 

Average. 


4a 
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Onions. 

Bombay— 

F. Y. M , 

Sulphate of Ammonia 
Super 

Chilugs. 

Bombay— 

Sulphate of Ammonia . 
Super 

Madras'" 


Mysore— 

F. Y. M. 

Sulphate of Ammonia 
Super 


Per acre. No. of plots 


Indigo refuse 



• 

13,333 lbs. 

Sulphate of Ammonia . 




240 „ 

Super .... 




224 „ 

F. y. M . 





Sulphate of Ammonia . 




160 

Super .... 





F. Y. M . 





Indigo seeth 




8,000 

Sulphate of Ammonia . 




100 

Super .... 




224 „ 

F. Y. .. 




60 cart 

Neem cake 




750 Ibs.^ 

Sulpliate of Ammonia * 





Super .... 




120 „ 


22,400 lbs. 
140 
112 „ 


120 lbs. 
240 ,, 


1 


2j000 lbs. 
62 „ 
1S6 


Incresse. 


Per cent. 


26 


84 

Average of 
plots. 


25 


Cabbaoe. 

Bo'nbay— 

Sulphate of Ammonia . 
Super . . • 

F. y. M. . 

Sulphate of Ammonia . 
Super 

F. y. M. . 

Sulpbate'ot Ammonia . 


150 lbs. 
224 „ 
17,000 
150 , 
224 , 
40,000 , 
150 , 
224 , 





















APPENDIX VII. 


A .—Statement showing the world ‘production and agricultural con¬ 
sumption of nitrogen compowrids in metric tons of nitrogen for 
the five 'gears 1923-24 to 1927-28. 

(Extracted from the Eighth Annual Eeport of the British Sulphate of Ammonia 

Federation, Limited.) 


By-product aninioniuia ^jul- 
pnate. 

Synthetic aiuuiouium sulphate . 

Total . 


Cyanamide 
Calcium nitrate 

Other forms of synthetic ni¬ 
trogen. 

Other forms of by-product 
nitrogen. 

Chilean Xitre 

Total 

Agricultural consumption about 


1923-24. 

1024-25. 

264,600 

278,300 

231,100 

255,000 

495,700 

533,300 

104,000 

115.000 

18,000 

25,000 

51,100 

66,100 

50,200 

47,400 

338,500 

307,500 

1,057,500 

1,154,300 



150,000 

30,000 

120,700 

47,700 

3&&,400 

1,333.700 


180,000 

81,000 

133,400 

40,300 

199,600 


1,237,500 


1,200,000 


197,000 

101,000 

211,400 

55,200 

390,300 


1,657,300 


1,450,000 


B .—Statement showing the production of superphosphate in Europe 
and America in 1913 and 1923. 

(Extracted from the Times Trade and Engineering Supplement, November 

26 th, 1027.) 

(In metric tons.) 

1913. 1925. 

Germany. 1,818,700 660,400 

Poland. 106,172 192,346 

Czecho-Slovakia . . . . ... 201 857* 

Belgium. 450,000 38l’00O 

Denmark. 90,000 218,600 

Spain. 226,000 722,653 

Russia .. 168,300 62,439 

Italy. 972,317 1,464,056 

Prance. 1,920,000 2,379,760 

Great Britain .... 830,000 538,676 

Holland. 346,000 672,000 

Sweden. 184,259 239,732 

United States .... 3,248,000 3,489,397 


10,438,748 10,920,959 

* Excluded from total as no comparative figures are available. 

N.B.—In addition to the countries given in the table there are several 
other large producers. In 1925 Australia produced 831,770 tons, Japan 
673,800 tons and Nortli Africa, where there are five factories operating 
not less than 200,000 tons. South Africa also has two large plants The 
in 1925 wa.s thus, excluding the South African factories 
12,828,386 metric tons. 
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